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APPARATUS AND METHOD FOR 
DISPLAYING PICTURES IN A MOBILE 

TERMINAL 

PRIORITY 

This application claims priority to an application entitled 
APPARATUS AND METHOD FOR DISPLAYING PIC 
TURES IN MOBILETERMINAL, filed in the Korean Intel 
lectual Property Office on Nov. 25, 2002 and assigned Serial 
No. 2002-73403 and an application entitled “APPARATUS 
AND METHOD FOR DISPLAYING PICTURES IN 
MOBILE TERMINAL, filed in the Korean Intellectual 
Property Office on Dec. 28, 2002 and assigned Serial No. 
2002-86.057, the contents of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus and method 

for displaying pictures in a mobile terminal, and more par 
ticularly to an apparatus and method for displaying still pic 
tures in the form of moving pictures. 

2. Description of the Related Art 
Mobile terminals have are now capable of transmitting 

high-speed data. In particular, mobile communication net 
works based upon an (IMT-2000) International Mobile Tele 
communication-2000 (IMT-2000) standard can implement 
high-speed data communications as well as Voice communi 
cations using mobile phones. The mobile terminals can pro 
cess packet data and image or picture data. 
A conventional image-processing device includes a cam 

era for capturing an image and a display unit for displaying 
the image captured by the camera. The camera can use a 
charge coupled device (CCD) image sensor or a complemen 
tary metal oxide semiconductor (CMOS) image sensor. As 
Small-sized camera devices have been developed, image cap 
ture devices have become miniaturized. The trend is to equip 
mobile terminals with camera devices. A mobile terminal can 
capture images, and display moving and still pictures. The 
mobile terminal can also transmit the captured images to a 
base station. 

As the need for moving picture mail from communication 
carriers and consumers has increased, services for providing 
the moving picture mail are being implemented. It is expected 
that the moving picture mail services will increase. When 
moving pictures are transmitted, an image compression prob 
lem due to the large amount of data can occur. Furthermore, 
when the moving pictures are transmitted by the mobile ter 
minal, the image compression problem is worse. 

Conventional moving-picture signal compression is based 
upon Moving Picture Expert Group 4 (MPEG4). When mov 
ing picture signals are compressed, an MPEG 4-based com 
pression technique can appropriately compress a large 
amount of data but must handle a large number of million 
instructions per second (MIPS). It is difficult for the MPEG 
4-based compression technique to be applied to ARM 
7-based mobile terminals. For example, video on demand 
(VOD) service requires approximately 10 MIPS to perform 
an MPEG 4-based decoding operation. Approximately 200 
MIPS are required to decode video mail using MPEG 4. For 
this reason, various coprocessors such as the Emblaze's chip, 
the Megapass's chip, the Alphamosaic’s chip must be pro 
vided, such that there are problems in that the cost of hard 
ware is increased and the size of hardware is increased. 
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Where the above-described image compression method is 

used, an image can be processed only by Software. However, 
a solution having a high image update rate cannot be pro 
vided. A mobile terminal equipped with an internal camera or 
an external camera has a liquid crystal display (LCD) and a 
codec for compressing image data of still pictures. The codec 
for compressing the image data of still pictures can be a Joint 
Photographic Expert Group (JPEG) codec. Camera phones 
equipped with the above-described components are becom 
ing generalized in a state in which broadband services such as 
IMT-2000 services are provided. Thus, moving picture sig 
nals received through the JPEG codec are consecutively com 
pressed and stored as moving picture data, and, if necessary, 
the moving picture data can be transmitted in the form of 
moving picture mail. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to provide 
an apparatus and method for generating and displaying still 
picture signals that are captured by a camera provided in a 
mobile terminal, in the form of moving picture signals. 

It is another object of the present invention to provide an 
apparatus and method for combining audio signals with mov 
ing picture signals captured by a camera provided in a mobile 
terminal and generating a combined signal based upon the 
audio and moving picture signals. 

It is another object of the present invention to provide an 
apparatus and method for combining a text signal with mov 
ing picture signals captured by a camera provided in a mobile 
terminal and generating a combined signal based upon the 
text and moving picture signals. 

It is another object of the present invention to provide an 
apparatus and method for combining audio signals and a text 
signal with moving picture signals captured by a camera 
provided in a mobile terminal and generating a combined 
signal based upon the audio, text and moving picture signals. 

It is another object of the present invention to provide an 
apparatus and method for enabling a mobile phone, equipped 
with a camera and an image codec, to access a combined 
signal in which moving picture and audio signals are com 
bined, to separate the combined signal into the moving pic 
ture and audio signals, and to reproduce the separated moving 
picture and audio signals. 

It is another object of the present invention to provide an 
apparatus and method for enabling a mobile phone, equipped 
with a camera and an image codec, to access a combined 
signal in which moving picture and text signals are combined, 
to separate the combined signal into the moving picture and 
text signals, and to reproduce the separated moving picture 
and text signals. 

It is another object of the present invention to provide an 
apparatus and method for enabling a mobile phone, equipped 
with a camera and an image codec, to access a combined 
signal in which moving picture, text and audio signals are 
combined, to separate the combined signal into the moving 
picture, text and audio signals, and to reproduce the separated 
moving picture, text and audio signals. 

It is another object of the present invention to provide an 
apparatus and method for enabling a mobile phone, equipped 
with a camera and an image codec, to transmit a combined 
signal through a communication channel. 

It is yet another object of the present invention to provide 
an apparatus and method for enabling a mobile phone, 
equipped with a camera and an image codec, to receive a 
combined signal from a base station and to store and repro 
duce the received combined signal. 
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In accordance with one aspect of the present invention, the 
above and other objects can be substantially accomplished by 
a method for generating a combined signal in a mobile ter 
minal equipped with a camera that captures image signals. 
The method comprises the steps of: (a) coding a captured 
image signal into a still picture signal based upon a frame 
size; (b) coding a received audio signal; (c) inserting an image 
header containing image pattern information and frame size 
information into the still picture signal based upon the frame 
size; (d) combining the still picture signal based upon the 
frame size into which the image header is inserted, with the 
coded audio signal; (e) combining consecutive still picture 
signals based upon the frame size with corresponding audio 
signals while the steps (a) to (d) are repeated; and (f) when a 
recording operation is completed, storing a combined signal 
representative of a result of the combining in a moving picture 
file. 

In accordance with another aspect of the present invention, 
there is provided an apparatus for generating a combined 
signal in a mobile terminal, the apparatus comprising: a cam 
era module for capturing image signals; an image processor 
equipped with an image codec that codes the captured image 
signals based upon a frame size, the image processor process 
ing moving picture signals generated from the camera mod 
ule according to a display screen based upon the frame size; a 
display unit for displaying the image signals processed by the 
image processor, a data processor equipped with an audio 
codec that codes received audio signals, the data processor 
processing data; a buffer unit comprising an image buffer for 
buffering the image signals based upon the frame size coded 
by the image codec and audio buffers for buffering the audio 
signals coded by the audio codec; a header generator for 
inserting an image header containing image pattern informa 
tion and frame size information into each coded image signal 
when the image signals based upon the frame size are output 
from the image buffer and outputting each coded image signal 
into which the image header is inserted; a combiner for com 
bining an output of the header generator and an output of the 
audio buffer and outputting a result of the combining; and a 
memory for storing an output of the combiner as a combined 
signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and other advantages 
of the present invention will be more clearly understood from 
the following detailed description taken in conjunction with 
the accompanying drawings, in which: 

FIG. 1 is a block diagram illustrating the configuration of a 
mobile terminal for performing the operation of the present 
invention; 

FIG. 2 is a block diagram illustrating the detailed configu 
ration of an image processor shown in FIG. 1; 

FIG. 3 is a block diagram illustrating a process for gener 
ating and storing a combined signal in accordance with an 
embodiment of the present invention; 

FIG. 4 is a block diagram illustrating a process for repro 
ducing the combined signal in accordance with an embodi 
ment of the present invention; 

FIG. 5 is a block diagram illustrating a process for trans 
mitting the combined signal in accordance with an embodi 
ment of the present invention; 

FIG. 6 is a block diagram illustrating a process for receiv 
ing the combined signal in accordance with an embodiment 
of the present invention; 

FIG. 7 is a flow chart illustrating a procedure for acquiring 
image and audio signals and generating and storing a com 
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4 
bined signal based upon the image and audio signals in accor 
dance with an embodiment of the present invention; 

FIG. 8 is a flow chart illustrating a procedure for acquiring 
image and audio signals and generating and storing a com 
bined signal based upon the image and audio signals in accor 
dance with another embodiment of the present invention; 

FIG. 9 is a block diagram illustrating components for 
acquiring image and audio signals and generating and storing 
a combined signal based upon the image and audio signals in 
accordance with another embodiment of the present inven 
tion; 

FIGS. 10A and 10B are block diagrams illustrating formats 
of combined data generated by the procedures and compo 
nents shown in FIGS. 7 to 9: 

FIG. 11 is a flow chart illustrating a procedure for combin 
ing moving picture and text signals and generating and stor 
ing a combined signal based upon the moving picture and text 
signals in accordance with another embodiment of the present 
invention; 

FIG. 12 is a flow chart illustrating a procedure for combin 
ing moving picture and text signals and generating and stor 
ing a combined signal based upon the moving picture and text 
signals in accordance with another embodiment of the present 
invention; 

FIG. 13 is a schematic diagram illustrating components for 
acquiring image and text signals and generating and storing a 
combined signal based upon the image and text signals in 
accordance with another embodiment of the present inven 
tion; 

FIGS. 14A to 14C are block diagrams illustrating formats 
of the combined signal in which the image and text signals are 
combined by the procedures and components shown in FIGS. 
11 to 13: 

FIG. 15 is a flow chart illustrating a procedure for combin 
ing moving picture, audio and text signals and generating and 
storing a combined signal based upon the moving picture, 
audio and text signals in accordance with another embodi 
ment of the present invention; 

FIG. 16 is a flow chart illustrating a procedure for combin 
ing moving picture, audio and text signals and generating and 
storing a combined signal based upon the moving picture, 
audio and text signals in accordance with another embodi 
ment of the present invention; 

FIG. 17 is a schematic diagram illustrating components for 
acquiring image, audio and text signals and generating and 
storing a combined signal based upon the image, audio and 
text signals in accordance with another embodiment of the 
present invention; 

FIGS. 18 is a block diagram illustrating a format of the 
combined signal in which the image, audio and text signals 
are combined by the procedures and components shown in 
FIGS. 15 to 17; 

FIG. 19 is a flow chart illustrating a procedure for separat 
ing and reproducing a combined signal in accordance with 
another embodiment of the present invention; 

FIG. 20 is a block diagram illustrating components for 
separating and reproducing the combined signal in accor 
dance with another embodiment of the present invention; 

FIG. 21 is a flow chart illustrating a procedure for separat 
ing and reproducing a combined signal in which image and 
text signals are combined in accordance with another 
embodiment of the present invention; 

FIG.22 is a schematic diagram illustrating components for 
reproducing the combined signal in which the image and text 
signals are combined in accordance with another embodi 
ment of the present invention; 
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FIG. 23 is a flow chart illustrating a procedure for combin 
ing image, audio and text signals and reproducing a combined 
signal based upon the image, audio and text signals in accor 
dance with another embodiment of the present invention; 

FIG. 24 is a block diagram illustrating components for 
combining the image, audio and text signals and reproducing 
the combined signal based upon the image, audio and text 
signals in accordance with another embodiment of the present 
invention; 

FIG. 25 is a flow chart illustrating a procedure for gener 
ating and transmitting a combined signal in the form of pack 
ets in accordance with another embodiment of the present 
invention; 

FIG. 26 is a block diagram illustrating components for 
generating and transmitting the combined signal in the form 
of the packets in accordance with another embodiment of the 
present invention; 

FIGS. 27A to 27E are block diagrams illustrating formats 
of the packets based upon the combined signal to be trans 
mitted; 

FIG. 28 is a block diagram illustrating components for 
generating and transmitting a combined signal in which text 
and moving picture signals are combined, in the form of 
packets in accordance with another embodiment of the 
present invention; 

FIGS. 29A and 29B are block diagrams illustrating formats 
of the packets based upon the combined signal to be trans 
mitted; 

FIG. 30 is a block diagram illustrating components for 
generating and transmitting a combined signal in which text, 
audio and moving picture signals are combined, in the form of 
packets in accordance with another embodiment of the 
present invention; 

FIGS. 31A, 31B and 31C are block diagrams illustrating 
formats of the packets based upon the combined signal to be 
transmitted; 

FIG. 32 is a flow chart illustrating a procedure for disas 
sembling received packets based upon a combined signal and 
storing the disassembled packets in accordance with another 
embodiment of the present invention; 

FIG. 33 is a block diagram illustrating components for 
disassembling the received packets based upon the combined 
signal and storing and reproducing the disassembled packets 
in the form of the combined signal in accordance with another 
embodiment of the present invention; 

FIGS. 34A, 34B and 34C are block diagrams illustrating 
formats for disassembling packets based upon a combined 
signal and generating the combined signal; 

FIG. 35 is a block diagram illustrating components for 
receiving and disassembling packets based upon a combined 
signal in which text and moving picture signals are combined 
in accordance with another embodiment of the present inven 
tion; 

FIG. 36 is a block diagram illustrating components for 
receiving and disassembling packets based upon a combined 
signal in which text, audio and moving picture signals are 
combined in accordance with another embodiment of the 
present invention; and 
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6 
FIG. 37 is a flow chart illustrating a procedure for gener 

ating, reproducing, transmitting and receiving a combined 
signal in accordance with another embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Several embodiments of the present invention will be 
described in detail with reference to the accompanying draw 
ings. In the drawings, the same or similar elements are 
denoted by the same reference numerals 

In the following description, specified details relating to an 
image compression technique, a transmission rate of moving 
picture signals, a format of image data, a size of image signals 
are described as an example. It will be obvious to those skilled 
in the art that the present invention can be implemented using 
various modifications without the specified details. 

It is assumed that a Joint Photographic Expert Group 
(JPEG) coding technique is employed as an image signal 
coding technique in accordance with an embodiment of the 
present invention. Alternatively, another image coding tech 
nique can be employed in the embodiment of the present 
invention. In accordance with the embodiment of the present 
invention, received moving picture signals are coded at pre 
determined time intervals by means of the JPEG coding tech 
nique as a still-picture signal coding technique so that coded 
image data can be generated. Then, a combined signal in 
which audio or text data is combined with the coded image 
data can be generated. Furthermore, a combined signal in 
which audio data and text data are combined with the coded 
image data can be generated. 

In accordance with the embodiment of the present inven 
tion, the combined signal can be generated as described 
above, the combined signal can be disassembled and repro 
duced, and the combined signal can be transmitted/received 
through a communication module. 
The term "still-picture signals' refers to image signals 

capable of being generated in the form of moving picture 
signals. In this case, an image codec consecutively codes still 
pictures in units of set times and the consecutively coded still 
pictures are generated in the form of moving picture signals. 
That is, the image codec codes the still picture signals in units 
of frames during each set time. Here, the preset time indicates 
a time period during which the image codec codes image 
signals of one frame. The image codec can be a JPEG codec. 
Furthermore, the term “combined signal' refers to a signal in 
which audio signals or a text signal is combined with moving 
picture signals or a signal in which audio and text signals are 
combined with moving picture signals in accordance with an 
embodiment of the present invention. 
The term “combining mode” refers to an operating mode 

for combining image signals captured by the camera with 
audio signals or a text signal or with audio and text signals. In 
this case, the image codec consecutively codes still pictures in 
units of set times to output coded image signals and the image 
signals consecutively coded by the image codec are combined 
with the audio signals or the text signal or with the audio and 
text signals. The term "playback mode” refers to an operating 
mode for accessing and displaying combined data in which 
coded image signals are combined with the audio signals or 
the text signal or with the audio and text signals. The term 
“transmission mode” refers to an operating mode for con 
secutively transmitting combined signals after performing 
the combining mode or for selectively transmitting the com 
bined signals stored in a memory. The term “reception mode' 
refers to an operating mode for receiving and storing a com 
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bined signal from a base station. The playback mode can be 
performed while the reception mode is performed. 

It is assumed that a mobile terminal for processing moving 
picture signals is a mobile phone in accordance with the 
embodiment of the present invention. The mobile terminal in 
accordance with the embodiment of the present invention can 
be applied to a mobile communication device for displaying 
pictures using the camera other than the mobile phone. 

FIG. 1 is a block diagram illustrating the configuration of a 
mobile terminal or mobile phone in accordance with an 
embodiment of the present invention. 

Referring to FIG. 1, a radio frequency (RF) module 23 
performs a radio communication function for the mobile 
phone. The RF module 23 includes an RF transmitter (not 
shown) for up-converting and amplifying a frequency of a 
signal to be transmitted, an RF receiver (not shown) for per 
forming a low noise amplification for a received signal and 
down-converting a frequency of the amplified received sig 
nal, etc. A data processor 20 includes a transmitter (not 
shown) for coding and modulating the transmission signal, a 
receiver (not shown) for demodulating and decoding the 
received signal, etc. That is, the data processor 20 can be a 
modem and a codec. Here, the codec provided in the data 
processor 20 includes a data codec (not shown) for processing 
packet data, etc. and an audio codec 85 for processing audio 
signals such as speech, etc. In accordance with an embodi 
ment of the present invention, it is assumed that the audio 
codec 85 is a speech codec embedded in the mobile phone. 
Where the audio codec 85 is based upon a rate of 8Kbps, a 
coded audio signal of one frame (20 bytes) is generated every 
20 m.sec. An audio processor 25 reproduces an audio signal 
output from the audio codec 85 provided in the data processor 
20 or performs a function for transferring an audio signal 
from the microphone to the audio codec 85 provided in the 
data processor 20. 
A key input unit 27 includes keys for inputting numeric and 

character information and function keys for setting various 
functions. In accordance with an embodiment of the present 
invention, the key input unit 27 can include function keys for 
controlling a moving picture mode and a capture key for 
driving the camera. In an embodiment of the present inven 
tion, a text signal can be input through the key input unit 27 so 
that the text signal is combined with image or moving picture 
signals. 
A memory 30 can be a program memory, a data memory 

and a moving picture memory for storing combined signals 
generated and received in accordance with an embodiment of 
the present invention. The program memory can store pro 
grams for controlling an overall operation of the mobile 
phone, and programs for controllingapath of an image signal 
applied to a display unit inaccordance with an embodiment of 
the present invention. Further, the data memory temporarily 
stores data generated while the programs are executed. Fur 
thermore, the data memory includes a text buffer for storing a 
text signal input through the key input unit 27; an image 
buffer for storing moving picture signals; and an audio buffer 
for storing audio signals generated from the audio codec 85. 
In accordance with an embodiment of the present invention, 
the moving picture memory stores combined data in which 
coded image data is combined with the text signal (or audio 
signals). 
A controller 10 controls the overall operation of the mobile 

phone. In an embodiment of the present invention, the con 
troller 10 can be provided in the data processor 20. In addi 
tion, the controller 10 controls operations for generating, 
storing, reproducing, transmitting and receiving the com 
bined signals according to an operating mode command set 
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by the key input unit 27. The controller 10 outputs user data to 
a display unit 60 so that the display unit 60 can display the 
user data. The user data to be displayed by the mobile phone 
includes the first user data indicating a current time, reception 
sensitivity and a remaining amount of battery power and the 
second user data set by a user. The second user data can be a 
text signal of the combined signal selected or input by the user 
in accordance with an embodiment of the present invention. 
In the embodiment of the present invention, it is assumed that 
the second user data is a text signal of the combined signal. 
A camera module 40 includes a camera sensor for convert 

ing an optical signal having an image signal into an electric 
signal, and a signal processor for converting an analog image 
signal captured by the camera sensor into digital data. It is 
assumed that the camera sensor is a charge coupled device 
(CCD) image sensor. The signal processor can be imple 
mented by a digital signal processor (DSP). The camerasen 
sor and the signal processor can be combined or separate. 
An image processor 50 generates Screen data so that image 

signals output from the camera module 40 can be displayed. 
The image processor 50 processes the image signals output 
from the camera module 40 in units of frames. Frame image 
data is output on the basis of the characteristics and size of the 
display unit 60. Furthermore, the image processor 50 includes 
an image codec 80. The image codec 80 codes the image 
signals in a set coding manner or decodes coded frame image 
data into original frame image data. The image processor 50 
generates and reproduces moving picture signals in response 
to an operating mode set under the control of the controller 10. 
The display unit 60 displays frame image signals output 

from the image processor 50 on a screen, and displays user 
data output from the controller 10. The display unit 60 dis 
plays moving picture signals reproduced under the control of 
the controller 10. The display unit 60 can employ a liquid 
crystal display (LCD). In this case, the display unit 60 
includes an LCD controller, a memory capable of storing 
image data and LCD elements. When the LCD is imple 
mented with a touch screen, the touch screen serves as an 
input unit. 
A global positioning system (GPS) receiver 70 receives 

GPS information from a GPS satellite and transmits the 
received GPS information to the controller 10. The GPS 
information can be information indicating a current position 
of the mobile phone. In an embodiment of the present inven 
tion, position (or place) and time information associated with 
currently acquired moving pictures can be received through 
the GPS receiver 70. 
The operation of the mobile terminal or mobile phone will 

now be described with reference to FIG. 1. If the user per 
forms a dialing operation through the key input unit 27 at the 
time of transmitting an outgoing call signal, the controller 10 
detects a call-signal transmission mode, processes dialing 
information received from the data processor 20, converts the 
dialing information into an RF signal through the RF module 
23 and outputs the RF signal. Then, if a called party generates 
a response signal, the controller 10 detects the response signal 
from the called party through the RF module 23 and the data 
processor 20. Then, the controller 10 establishes a communi 
cation path based upon the RF module 23, the data processor 
20 and the audio processor 25 to perform a communication 
function. At the time of receiving an incoming call signal, the 
controller 10 detects a call-signal reception mode through the 
data processor 20, controls the audio processor 25 and gen 
erates a ring signal. Then, if the user responds to the ring 
signal, the controller 10 detects the response to the ring signal. 
Similarly, the controller 10 establishes a communication path 
based upon the audio processor 25, the data processor 20 and 
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the RF module 23 and performs a communication function. 
Voice communication in the call-signal transmission and 
reception modes have been described as an example. How 
ever, a data communication function for communicating 
packet data and image data other than the Voice communica 
tion can be performed. Furthermore, when a standby mode or 
text communication is performed, the controller 10 enables 
the display unit 60 to display character or text data processed 
by the data processor 20. 
When the mobile phone uses code division multiple access 

(CDMA) channels, the data processor 20 includes channel 
transmitting/receiving devices based upon CDMA. The data 
processor 20 includes the audio codec 85 for coding and 
decoding audio signals to be combined with moving picture 
signals in accordance with an embodiment of the present 
invention. 

In accordance with an embodiment of the present inven 
tion, the mobile phone can capture an image of a person or 
peripheral environment, and display or transmit the image. 
First, the camera module 40 is mounted in the mobile phone 
or connected to the mobile phone at its predetermined exter 
nal position. That is, the camera module 40 can be an internal 
or external camera. The camera module 40 can include a 
sensor for capturing image signals, a signal processor for 
converting the image signals captured by the sensor into 
digital data, and others. The sensor can use a charge coupled 
device (CCD) image sensor or a complementary metal oxide 
semiconductor (CMOS) image sensor. After an image signal 
captured by the camera module 40 is converted into an elec 
tric signal, the signal processor converts an analog image 
signal into digital image data and then outputs the digital 
image data and Synchronous signals to the image processor 
50. Here, the synchronous signals can be a horizontal Syn 
chronization signal Hsync and a vertical synchronization sig 
nal VSync. 

FIG. 2 is a block diagram illustrating a configuration of the 
signal processor 50 shown in FIG.1. The image processor 50 
performs an interface function between the camera module 
40 and the display unit 60 and simultaneously performs a 
function for coding image signals input from the camera 
module 40 and a decoding function. Furthermore, the image 
processor 50 performs decimation and cropping operations 
for pixels and lines of image data contained in a coded main 
picture to generate a thumbnail picture. As described above, 
the image processor 50 includes the image codec 80 for 
coding and decoding image signals. In an embodiment of the 
present invention, it is assumed that the image codec 80 is a 
Joint Photographic Expert Group (JPEG) codec. 

Referring to FIG. 2, a camera interface 311 performs an 
interface function for image data output from the camera 
module 40. It is assumed that the image data output from the 
camera module 40 is based on a YUV format, and the display 
unit 60 displays image data of an RGB format. In an embodi 
ment of the present invention, it is assumed that the image 
data output from the camera module 40 is based on a YUV 
211 (16 bits) format and fixed to a common intermediate 
format (CIF) size of 352x288 pixels. Moreover, it is assumed 
that the display unit 60 based upon the RGB format has a size 
of 128x112 pixels. 

In response to a control signal output from the controller 
10, a scaler 313 scales data of the image signals captured by 
the camera module 40 Such that the image data can be dis 
played on the display unit 60. That is, as described above, the 
number of pixels of the image signals captured by the camera 
module 40 is the CIF size of 352x288 pixels, and the number 
of pixels of image data capable of being displayed is 128x 
1112 pixels or 128x96 pixels. Thus, the scaler 313 reduces 
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10 
and crops the pixels of the image signals output from the 
camera module 40 to the number of the pixels of the image 
data capable of being displayed on the display unit 60. How 
ever, if the display unit 60 can display image data having a 
size larger than the number of the pixels of the image signals 
output from the camera module 40, the scaler 313 can be 
designed such that the pixels of the image signals output from 
the camera module 40 can be enlarged and displayed under 
the control of the controller 10. A method for displaying the 
enlarged image pixels selects the number of pixels capable of 
being displayed from the image data output from the camera 
module 40, and displays the selected pixels. 
A color converter 315 converts YUV data received from the 

scaler 313 into RGB data, and then outputs the RGB data. 
When the camera module 40 generates the image data in the 
RGB format or the display unit 60 can display image data of 
the YUV format, the configuration of the color converter 315 
can be omitted. 
A liquid crystal display (LCD) interface 317 performs an 

interface function for image data to be output to the display 
unit 60. The LCD interface 317 includes an internal buffer, 
and buffers the image data interfaced with the display unit 60. 
Under the control of the controller 10, the image codec 80 

can code the captured image data or decode the coded image 
data. In an embodiment of the present invention, it is assumed 
that the image codec 325 is the JPEG codec. Under the control 
of the controller 10, the image codec 80 receives camera 
image signals from the color converter 315 or image signals to 
be displayed on the display unit 60, and performs a JPEG 
coding operation for the received image signals. Furthermore, 
the image codec 80 decodes JPEG coded image signals and 
outputs the decoded image signals to the scaler 313 or the 
LCD interface 317. The image codec 80 can code or decode 
camera images or displayed images. 
A control interface 321 performs an interface function 

between the image processor 50 and the controller 10, and 
performs an interface function between the display unit 60 
and the controller 10. 
A selector 319 selects data output from the image proces 

sor 50 or data output from the controller 10 in response to a 
path control signal output from the controller 10, and outputs 
the selected data to the display unit 60. The path control signal 
includes the first path control signal indicating a signal for 
activating a bus between the image processor 50 and the 
display unit 60; and the second path control signal indicating 
a signal for activating a path between the controller 10 and the 
display unit 60. Furthermore, the controller 10 can commu 
nicate with the display unit 60 through the selector 319, 
bidirectionally. 
The operation for transferring image data acquired by the 

camera to the display unit 60 will now be described with 
reference to FIG. 2. The image processor 50 controls a trans 
mission rate of moving picture data captured by the camera 
module 40, and stores input image data in a memory of the 
display unit 60 through the LCD interface 317. The number of 
pixels of the image signals corresponding to one frame output 
from the camera module 40 is a CIF size of 352x288 pixels, 
and pixels of the image data from the camera are reduced and 
partially cropped on the basis of the number of pixels (128x 
112 pixels or 128x96 pixels) of image data corresponding to 
one frame capable of being displayed. Thus, the scaler 313 of 
the image processor 50 partially crops the pixels of the image 
signals output from the camera module 40 or selects a partial 
area of the pixels such that the display unit 60 can appropri 
ately display the pixels of the image signals from the camera 
module 40 on a Zoom screen. The transmission rate of the 
image data is fixedly designated on the basis of a master 
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clock. The flow of image signals or data between the camera 
module 40, the image processor 50 and the display unit 60 is 
affected by an access rate for the display unit 60. Thus, the 
LCD interface 317 includes a buffer for temporarily buffering 
the image signals or data Such that a rate of the image signals 
to be read from the camera module 40 and a rate of the image 
data to be written to the display unit 60 can be adjusted. 

In a process for displaying image signals captured by the 
camera module 40 on the display unit 60 in the form of 
moving pictures, the user allows a displayed picture to be 
captured as a still picture and allows the captured picture to be 
stored. That is, the user can store a displayed picture as a 
photo using a photo capture key. In this case, when a photo 
capture command is generated, the controller 10 stops the 
operation of the image processor 50, reproduces a picture 
displayed on the display unit 60 as a still picture, and drives 
the image codec 80. Then, the image codec 80 receives an 
image output from the camera module 40 or image data of one 
frame displayed on the display unit 60, codes the received 
image data in the JPEG format, and outputs the coded image 
data to the control interface 321. The controller 10 stores 
received coded image data as a photo in a memory 30. 
The detailed configuration of the image processor 50 

shown in FIG. 2 is disclosed in Korean Patent Application 
Nos. 2002-22066 and 2002-22844, which are incorporated 
herein by reference and assigned to Samsung Electronic Co., 
Ltd. 

FIG. 3 is a block diagram illustrating a process for coding 
consecutive image signals, captured by the camera module 
provided in the mobile phone equipped with the camera and 
the image codec, in the form of still-picture signals, generat 
ing a combined signal in which moving picture signals are 
combined with audio signals or a text signal and storing the 
generated combined signal in accordance with the first 
embodiment of the present invention. 

Referring to FIG. 3, the image signals captured by the 
camera module 40 are applied to the image codec 80. The 
image codec 80 codes the image signals in the form of JPEG 
image data. The JPEG image data is applied to the controller 
10. At this time, the image codec 80 generates the JPEG 
image data while skipping some frames among the image 
signals output from the camera module 40 according to cod 
ing performance. That is, the image codec 80 performs an 
operation for coding the consecutive image signals in the 
form of still picture signals according to its coding capability. 
Furthermore, the audio codec 85 of the data processor 20 
codes audio signals according to moving picture signals, and 
the coded audio signals are applied to the controller 10. Then, 
the controller 10 generates a combined signal in which the 
moving picture signals output from the image codec 80 are 
combined with the audio signals output from the audio codec 
85. Then, the generated combined signal is stored in the 
memory 30. When the above-described process is repeated, 
combined signals in which moving picture signals are com 
bined with audio signals are stored in the memory 30. 

Furthermore, the controller 10 combines moving picture 
signals output from the image codec 80 with a text signal 
output from the data processor 20, and generates a combined 
signal. The generated combined signal is stored in the 
memory 30. At this point, the text signal can be directly input 
by the user through the key input unit 27. Alternatively, a 
pre-stored text signal can be selected as the text signal to be 
combined with the moving picture signals. In a method for 
combining the moving picture signals with the text signal, a 
text input operation and a moving-picture signal input opera 
tion can be independently performed. When the moving 
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picture signal input operation is completed, the moving pic 
ture signals can be combined with the text signal. 

Information indicating a name, place, time, etc. associated 
with the combined signal is stored along with the combined 
signal. Here, where the mobile phone is equipped with the 
GPS receiver, place and time information associated with the 
captured moving picture signals can be automatically regis 
tered using place and time information received from the 
GPS. In this case, the user can additionally input a name of the 
combined signal and employs the name of the combined 
signal as menu information in future. Furthermore, when the 
mobile phone is not equipped with the GPS receiver, the user 
inputs the name, place and time associated with the captured 
moving picture signals that can be used as the menu informa 
tion. 
The above-described operation has been described in rela 

tion to the mobile phone equipped with the camera and the 
image codec. The mobile terminal equipped with a software 
based JPEG codec without the image codec can implement 
the above-described operation. A time period required for 
coding and decoding JPEG images by means of Software is 
longer than that required for coding and decoding image 
signals by means of a hardware-based image codec embed 
ded in the mobile phone. Thus, when JPEG data is decoded 
while some frames are skipped in relation to video of received 
moving picture mail and audio signals all are decoded, a 
frame update rate is lowered but audio and image messages 
can be sufficiently transmitted. 

FIG. 4 is a block diagram illustrating a process for access 
ing stored combined signal stored by the process associated 
with FIG. 3, separating the combined signal into moving 
picture signals, audio signals and/or a text signal, and repro 
ducing the moving picture signals, the audio signals and/or 
the text signal. 

Referring to FIG.4, the controller 10 accesses a combined 
signal selected from the memory 30 when a playback opera 
tion for the combined signal is requested, performs a header 
analysis operation, and separates image signals, audio signals 
and/or a text signal from the combined signal. Then, the 
controller 10 transmits the audio signals and/or the text signal 
to the audio codec 85 and/or the display unit 60, and transmits 
the moving picture signals to the image codec 80. Then, the 
image codec 80 recovers the original image signals from the 
JPEG image signals. The image processor 50 processes the 
recovered image signals on the basis of the size of the display 
unit 60, and transmits the processed recovered image signals 
to the display unit 60 So that it can display the image signals. 
In this case, the text signal output from the controller 10 can 
be the second user data, and is displayed according to a 
designated display type while the moving picture signals are 
displayed. The display type will be described below. After the 
audio codec 85 recovers original audio signals from the coded 
audio signals, the audio processor 25 reproduces the audio 
signals. 

FIG. 5 is a block diagram illustrating a process for trans 
mitting a combined signal in the mobile phone equipped with 
the camera and the image codec in accordance with a third 
embodiment of the present invention. In a method for trans 
mitting the combined signal, the combined signal stored in 
the memory 30 is accessed and transmitted. Alternatively, the 
combined signal can be transmitted in real time during the 
process associated with FIG. 3. It is assumed that the com 
bined signal is a signal in which moving picture signals, audio 
signals and/or a text signal are combined. 
The operation for transmitting the combined signal stored 

in the memory 30 will now be described. The memory 30 can 
store at least one combined signal. Thus, the user can select a 
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desired combined signal by means of a menu. When the 
desired combined signal is selected, the controller 10 
accesses the combined signal stored in the memory 30, gen 
erates packet data based upon the combined signal to be 
transmitted, and outputs the packet data to the data processor 
20. The data processor 20 assigns a data channel, performs a 
channel coding and modulation operation for the combined 
signal, and transmits a result of the channel and modulation 
operation to the RF module 23. The RF module 23 converts 
the result of the channel and modulation operation into a radio 
signal and transmits the radio signal. 

Next, the operation for transmitting moving picture signals 
captured by the camera module 40 in real time will now be 
described. The image codec 80 performs the JPEG coding 
operation for the moving picture signals captured by the 
camera module 40, and the audio codec 85 codes audio sig 
nals. The controller 10 combines the coded moving picture 
and audio signals with a text signal. In the combining process, 
the text and image signals have headers. Since the image and 
audio signals must be processed in real time, the image and 
audio signals are interlaced and combined. The text signal is 
combined at a specific location Such as the head or tail of a 
combined signal. In an embodiment of the present invention, 
it is assumed that the text signal is located at the head of the 
combined signal and the interlaced image and audio signals 
are stored. The controller 10 stores the combined signal in the 
memory 30, generates packet databased upon the combined 
signal and transmits the packet data to the data processor 20. 
The data processor 20 assigns a data channel, performs a 
channel coding and modulation operation for the combined 
signal, and transmits a result of the channel coding and modu 
lation operation to the RF module 23. The RF module 23 
converts the result of the channel coding and modulation 
operation into a radio signal, and transmits the radio signal. 

FIG. 6 is a block diagram illustrating a process for receiv 
ing a combined signal in the mobile phone equipped with the 
camera and the image codec in accordance with a fourth 
embodiment of the present invention. In a method for receiv 
ing the combined signal, the combined signal received from a 
base station is stored in the memory 30 or can be displayed in 
real time during the process shown in FIG. 4. It is assumed 
that the combined signal is a signal in which moving picture 
signals, audio signals and a text signal are combined. 
The operation for storing the received combined signal in 

the memory 30 will now be described. The RF module 23 
converts a received radio signal into a baseband signal. The 
data processor 20 carries out a channel demodulation and 
decoding operation for the received combined signal and 
transmits a result of the channel demodulation and decoding 
operation to the controller 10. Since the received combined 
signal is based upon packets, the controller 10 analyzes head 
ers of the packets, converts the packets into the combined 
signal and stores the combined signal in the memory 30. In 
accordance with an embodiment of the present invention, it is 
assumed that the text signal is located at the head of the first 
moving picture signal in the combined signal and the image 
and audio signals are interlaced. As described in relation to 
FIG. 4, a name of the received combined signal is registered, 
and will be able to be utilized as menu information. 

Information stored in the memory 30 can be reproduced in 
real time. In this case, the controller 10 stores the received 
combined signal in the memory 30 and simultaneously per 
forms the process associated with FIG. 4, such that the mov 
ing picture and audio signals can be reproduced. 

Next, the processes in accordance with the embodiments 
shown in FIGS. 3 to 6 will now be described in detail. 
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14 
FIG. 7 is a flow chart illustrating a procedure for enabling 

the image codec 80 of the image processor 50 to generate 
JPEG coded data of consecutive still pictures from moving 
picture signals captured by the camera module 40, enabling 
the audio codec 85 of the data processor 20 to generate coded 
audio data, combining the generated moving picture data and 
audio data, and storing combined data in the memory 30 in 
accordance with the first embodiment of the present inven 
tion. Further, FIG. 8 is a flow chart illustrating a procedure for 
generating and storing moving picture signals when a com 
bined signal is generated and stored, generating audio signals 
based upon the stored moving picture signals, combining the 
moving picture signal and the audio signals and storing the 
combined signal. Furthermore, FIG. 9 is a block diagram 
illustrating an apparatus for performing the procedure shown 
in FIG. 7. 

Referring to FIG. 7, the user inputs an instruction neces 
sary for performing a combining mode that combines moving 
picture and audio signals by means of the key input unit 27. 
Then, the controller 10 detects the input instruction for the 
combining mode at step 411. If the input instructions are not 
detected, other corresponding functions are performed at step 
412. The controller 10 drives the camera module 40 so that a 
capture operation can start at step 413. The controller 10 
controls the image processor 50 so that it can start a JPEG 
coding operation for the moving picture signals captured by 
the camera module 40, and drives the audio codec 85 of the 
data processor 20 so that the audio codec 85 starts a coding 
operation for the audio signals based upon the moving picture 
signals captured by the camera module 40 at step 415. At this 
point, the moving picture signals captured by the camera 
module 40 are applied to the display unit 60 through the 
image processor 50 so that the display unit 60 can display the 
moving picture signals. 
The image codec 80 performs the JPEG coding operation 

for image data of a frame size. At steps 417 and 419, coded 
audio data output from the audio codec 85 is buffered while 
the image codec 80 performs the JPEG coding operation for 
image data of one frame. Then, when JPEG coded image data 
of one frame is received, the controller 10 detects the received 
image data at the above step 419 and accesses the audio data 
buffered at the above step 417. At step 423, headers necessary 
for combining the JPEG coded image data and audio data are 
generated. Then, the controller 10 combines the headers gen 
erated as shown in FIG. 10B, the JPEG coded image data and 
the audio data and stores combined data in the memory 30. 
Before the user releases the combining mode, the headers, the 
image data and the audio data are combined in a unit of one 
frame, and combined data is stored in the memory 30 while 
the above-described operations are repeated. 
The combined data stored in the memory 30 contains con 

secutively stored still-picture data units JPEG 1, JPEG 2 and 
others as shown in FIG. 10A. Thus, the still-picture data 
stored in the memory 30 corresponds to moving picture data. 
At this point, the coded still-picture data units JPEG 1, JPEG 
2, JPEG 3 and others can be decided according to the coding 
capability as described above. That is, assuming that the 
camera module 40 can capture image data at twenty frames 
per second, and the image codec 80 can code image data at 
five frames per second, the JPEG 1 can be image data of the 
first frame output from the camera module 40, the JPEG 2 can 
be image data of the fifth frame output from the camera 
module 40, the JPEG 3 can be image data of the ninth frame 
output from the camera module 40, and the JPEG 4 can be 
image data of the thirteenth frame output from the camera 
module 40. The controller 10 can use a method for varying a 
coding rate of the image codec 80 according to the user's 
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selection. That is, a control operation can be performed so that 
a coding rate of the image codec 80 can be set lower than the 
maximum coding rate and JPEG image data can be generated 
according to the set coding rate. For example, assuming that 
the camera module 40 can pick up image data at twenty 
frames per second and the image codec 80 codes image data 
at five frames per second, the user can control the image codec 
80 so that the image codec 80 can have a coding rate capable 
of coding one frame, two frames, three frames or four frames 
per second. 
When a request for a combining mode termination is 

received from the user while combined data coded in units of 
frames is generated, the controller 10 detects the request of 
the combining mode termination at step 427, and turns off the 
image codec 80 and the audio codec 85 at step 429. At this 
point, the camera module 40 can be independently controlled 
according to an operating state of the mobile phone. That is, 
the mobile phone can perform a preview mode for displaying 
an image signal captured by the camera module 40 on the 
display unit 60. In this case, the image codec 80 and the audio 
codec 85 do not operate, and the image signal captured by the 
camera module 40 is displayed on the display unit 60 through 
a screen display generator of the image processor 50. Thus, 
where the mode for moving pictures is performed in the 
preview mode, the controller 10 turns off the image codec 80 
when the mode for moving pictures is terminated. The image 
signals output from the camera module 40 are applied to the 
display unit 60 through the camera interface 311, the color 
converter 315, the scaler 313 and the LCD interface 317 and 
are displayed as a preview image screen. Where the mode for 
moving pictures is performed while the preview mode does 
not operate, the controller 10 turns off the camera module 40 
at the above step 429. 

After the above step 429 is performed, the controller 10 
enables the display unit 60 to display information for regis 
tering the name of moving picture signals stored in the 
memory 30. If the mobile phone is not equipped with the GPS 
receiver, a guide menu is displayed so that a place and time of 
moving picture capture and the name of a combined signal 
stored in the memory 30 can be manually input. Alternatively, 
where the mobile phone is equipped with the GPS receiver, a 
guide menu is displayed so that the name of the combined 
signal stored in the memory 30 can be automatically input. 
The controller 10 generates the menu information, and the 
generated menu information is displayed on the display unit 
60 as user data. 
When the name of the combined signal is input through the 

key input unit 27 while the menu information is displayed, the 
controller 10 detects the input name at step 433. At step 435, 
name, place and time information corresponding to the com 
bined signal stored in the memory 30 is input. At this point, 
the user may input only the name of the combined signal 
without inputting the place and time information of image 
capture. When the user inputs the name and presses an "END” 
key, the controller 10 registers only the name through infor 
mation input into a name menu in response to the pressed 
“END” key. 

FIG. 7 shows the procedure for enabling the controller 10 
to generate and store the combined signal. However, the 
operation shown in FIG. 7 can be implemented by the con 
figuration shown in FIG. 9. FIG. 9 is a block diagram illus 
trating components for generating and storing the combined 
signal in the mobile phone. As the components shown in FIG. 
9, a buffer unit 220, switches 211 and 213, a header generator 
230 and a combiner 240 can be used in the controller 10. 

Referring to FIG.9, the audio codec 85 codes audio signals 
output from the audio processor 25 and generates coded audio 
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data. The image codec 80 codes image data captured by the 
camera module 40 and generates JPEG image data. An image 
buffer (Img Buf) 222 provided in the buffer unit 220 buffers 
the JPEG image data output from the image codec 80. First 
and second audio buffers (Aud Buf) 224 and 226 provided in 
the buffer unit 220 buffer coded audio data output from the 
audio codec85. A common terminal is connected between the 
switch 211 and an output terminal of the audio codec 85. The 
first output terminal of the switch 211 is connected to an input 
terminal of the first audio buffer 224, and the second output 
terminal of the switch 211 is connected to an input terminal of 
the second audio buffer 226. Furthermore, the first input 
terminal of the switch 213 is connected to an output terminal 
of the first audio buffer 224 and the second input terminal of 
the switch 213 is connected to an output terminal of the 
second audio buffer 226. A common terminal is connected 
between the switch 213 and the combiner 240. The switches 
211 and 213 can be controlled according to an output of the 
image buffer 222. When JPEG image data is output from the 
image buffer 222, the header generator 230 inserts headers 
into the JPEG image data, and outputs a result of the inserting 
operation. The combiner 240 combines the coded audio sig 
nals output from the switch 213 and the JPEG image data 
output from the image buffer 222 and outputs combined data. 
Under the control of the controller 10, the memory 30 stores 
the combined data output from the combiner 240. 
The operation shown in FIG. 9 will now be described. 

Audio data and image data are coded by the audio codec 85 
and the image codec 80, respectively. The coded audio and 
image data are input into the buffer unit 220 through corre 
sponding paths. In this case, it is assumed that the first input 
of the combined data is fixed as image data. The buffer unit 
220 includes the two audio buffers (Aud Bufl and Aud 
Buf2) 224 and 246 and the one image buffer (Img Buf) 222. 
An operation sequence of these components is as follows. 
The image buffer 222 first receives image data JPEG 1 of 

one frame output from the image codec 80. At this time, the 
image buffer 222 performs a Switching control operation So 
that the first switch or speech input switch 211 is switched to 
a point (1) through a path (a). Thus, the audio data output from 
the audio codec 85 is applied to the first audio buffer (Aud 
Buf1) so that it can buffer the audio data. Then, the JPEG-1 
image data buffered in the image buffer 222 is applied to the 
header generator 230. The header generator 230 inserts a 
header into the JPEG-1 image data. The JPEG-1 image data 
having the inserted header is sent to the memory 30 through 
the combiner 240. Then, the image buffer 222 prepares an 
operation for buffering JPEG-2 image data of a subsequent 
frame. A Switching control operation is performed so that the 
first switch 211 is switched to a point (2) through the path (a), 
and simultaneously a Switching control operation is per 
formed so that the second switch or speech output switch 213 
can be switched to a point (3) through a path (b). The audio 
data buffered in the first audio buffer 224 is applied to the 
combiner 240, and the second audio buffer 226 buffers audio 
data output from the audio codec 85. Upon completing a 
buffering operation for JPEG-2 image data, the image buffer 
222 outputs the JPEG-2 image data to the header generator 
230. The header generator 230 inserts a header into the 
JPEG-2 image data. The JPEG-2 image data having the 
inserted header is sent to the memory 30 through the com 
biner 240. Then, the image buffer 222 prepares an operation 
for buffering JPEG-3 image data of a subsequent frame. A 
Switching control operation is performed so that the first 
switch 211 is switched to the point (1) through the path (a), 
and simultaneously a Switching control operation is per 
formed so that the second switch 213 is switched to the point 
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(4) through the path (b). Then, the audio data buffered in the 
second audio buffer 226 is applied to the combiner 240, and 
the first audio buffer 224 buffers audio data output from the 
audio codec 85. 
When the above-described operations are repeated, the 

header generator 230 inserts a header into each of the coded 
image data units JPEG1, JPEG2, JPEG 3, JPEG 4 and others. 
The combiner 240 combines sequentially received coded 
image and audio data and then sequentially outputs the header 
1, the JPEG 1, the output of the first audio buffer 224, the 
header 2, the JPEG 2, and the output of the second audio 
buffer 226. While the image buffer 222 controls the switches 
211 and 213, the first and second audio buffers 224 and 226 
output buffered audio data. Thus, the combined data stored in 
the memory 20 has a form of moving picture data as shown in 
FIG 10B. 

FIG. 8 is a flow chart illustrating another procedure for 
generating and storing combined data. FIG. 8 shows another 
procedure for enabling the image codec 80 to code moving 
picture signals captured by the camera module 40 in the form 
of JPEG image data, enabling the memory 30 to store the 
JPEG image data, combining the JPEG image data stored in 
the memory 30 with audio data and generating combined 
data. 

Referring to FIG. 8, the user inputs an instruction neces 
sary for performing a moving picture mode by means of the 
key input unit 27. The controller 10 detects the input instruc 
tion for the moving picture mode at step 451. The controller 
10 drives the camera module 40 so that a capture operation 
can start at step 453. The controller 10 controls the image 
processor 50 so that it can start a JPEG coding operation for 
moving picture signals captured by the camera module 40 at 
step 455. At this point, the moving picture signals captured by 
the camera module 40 are applied to the display unit 60 
through the image processor 50 so that the display unit 60 can 
display the moving picture signals. 
The image codec 80 performs the JPEG coding operation 

for image databased upon a frame size and the controller 10 
waits for the JPEG image data to be received. Then, when 
JPEG coded image data of one frame is received, the control 
ler 10 detects the received image data at step 457 and stores 
the JPEG image data in the memory 30 at step 459. The 
controller 10 repeatedly performs the above-described opera 
tions until the moving picture mode is completed. At this 
time, a plurality of data units stored in the memory 30 are 
JPEG image data units. 
When the user requests that the moving picture mode be 

terminated, the controller 10 detects the request and turns off 
the image codec at step 463. Through steps 465 to 469, 
information indicating a name of moving pictures stored in 
the memory 30 and place and time information of image 
capture are registered. The operations of the above steps 465 
to 469 are the same as those of the above steps 431 to 435 
shown in FIG. 7. 

While the above steps 451 to 469 are performed, only the 
JPEG image data is stored in the memory 30. When the JPEG 
image data is combined with audio, the user inputs an audio 
combining mode through the key input unit 27. Then, the 
controller 10 detects the input audio combining mode at step 
471 and drives the image codec 80 and the audio codec 85 at 
step 473. If the input audio combining is not detected, other 
corresponding functions are performed at step 418. Then, the 
controller 10 enables the display unit 60 to display moving 
pictures stored in the memory 30 through a menu and waits 
for the user to select a moving picture at step 474. At this 
point, when the user selects a specified one of the displayed 
moving pictures, the controller 10 detects the selected mov 
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ing picture at step 475, and enables the first JPEG frame 
associated with the selected moving picture to be decoded at 
step 477. The decoding process will now be described. The 
JPEG image data is applied to the image codec 80. The image 
codec 80 decodes received JPEG image data into original 
image data. A screen image generator of the image processor 
50 scales the decoded image data on the basis of a size of the 
display unit 60 and outputs the scaled image data. Thus, the 
display unit 60 displays the scaled image data. Furthermore, 
while the image codec 80 decodes the image data of one 
frame, the controller 10 enables coded audio data output from 
the audio codec 85 to be buffered. When the JPEG coded 
image data of one frame is decoded, the controller 10 detects 
the decoded image data at step 481, accesses the buffered 
audio data at Step 483, and enables a header necessary for 
combining the JPEG coded image data and the audio data to 
be generated at step 485. At step 487, the controller 10 stores 
the generated header, the JPEG coded image data and the 
audio data in the memory 30. Until the user releases the 
combining mode, the operation for combining the header, 
JPEG image data and audio data to store combined data in the 
memory 30 while decoding and displaying the JPEG image 
data in unit of frames is repeatedly performed. 
The combined data stored in the memory 30 corresponds to 

consecutively stored still picture data units JPEG 1, JPEG 2 
and others as shown in FIG. 10A. Thus, the image data stored 
in the memory 30 has a format of moving picture data. 

If a termination request is made so that the operation for 
combining the JPEG image and the audio data can be termi 
nated, the controller 10 detects the termination request at step 
489, and registers a name of the combined data while steps 
493 to 497 are performed. The operations of the above steps 
493 to 497 are the same as those of the above steps 431 to 435. 
The above steps 493 to 497 can be omitted where the name of 
the moving picture data registered at the above steps 465 to 
469 is used as the name of the combined data. 

FIG. 11 is a flow chart illustrating a procedure for enabling 
the image codec 80 of the image processor 50 to generate 
JPEG coded image data of consecutive still pictures from 
moving picture signals captured by the camera module 40. 
generating a text signal based upon the generated JPEG coded 
image data, combining the generated image and text signals, 
and storing a combined signal in the memory 30 in accor 
dance with the embodiment of the present invention. Further, 
FIG. 12 is a flow chart illustrating a procedure for generating 
and storing moving picture signals when a combined signal is 
generated and stored, generating a text signal based upon the 
stored moving picture signals, combining the moving picture 
and text signals and storing the combined signal. Further 
more, FIG. 13 is a schematic diagram illustrating an appara 
tus for performing the procedure shown in FIG. 11. 

Referring to FIG. 11, the user inputs an instruction neces 
sary for performing a moving picture combining mode that 
combines moving picture and text signals by means of the key 
input unit 27. Then, the controller 10 detects the input instruc 
tion for the moving picture combining mode at Step 1411. If 
the input instructions are not detected, other corresponding 
functions are performed at step 1412. The controller 10 drives 
the camera module 40 So that a capture operation can start at 
step 1413. The controller 10 controls the image processor 50 
so that it can starta JPEG coding operation for moving picture 
signals captured by the camera module 40. At this point, the 
moving picture signals captured by the camera module 40 are 
applied to the display unit 60 through the image processor 50. 
The image codec 80 carries out the JPEG coding operation 

for image data of one frame and then transmits a result of the 
JPEG coding operation to the controller 10. Then, upon 
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receiving JPEG coded image data of one frame, the controller 
10 detects the received image data at the above step 1415 and 
generates a header of the JPEG coded image data to insert the 
generated header into the image data at step 1417. At this 
time, information of the generated header can be a pattern 
signal indicating the existence of an image and a signal indi 
cating a size of an image signal corresponding to one frame. 
Then, the controller 10 stores the JPEG image data having the 
inserted header in the memory 30 at step 1419. The JPEG 
image data can be stored in an image buffer of the memory 30. 
The above-described moving picture coding operation can be 
repeated until the user releases a moving picture receiving 
operation. 
The combined data stored in the memory 30 indicates 

consecutively stored still-picture data units JPEG 1, JPEG 2 
and others. Thus, the image data stored in the memory 30 
corresponds to moving picture data. At this point, the coded 
image data units JPEG 1, JPEG 2, JPEG 3 and others depend 
upon the coding capability as described above. 
When a request of a combining mode termination is 

received from the user while combined data coded in unit of 
frames is generated, the controller 10 detects the request of 
the combining mode termination at Step 1421, and enables the 
display unit 60 to display menu information so that a text 
signal to be combined with the stored moving picture signals 
can be selected. At this point, when the user selects a text 
signal input, the controller 10 detects the selected text signal 
input at step 1425, and enables the display unit 60 to display 
text display type information at step 1433. Then, when the 
user selects one of text display types, the controller 10 detects 
the selected text display type at step 1434, and indicates the 
maximum length of displayable text based upon the selected 
text display type at step 1437. Here, the text display types can 
be a top display type, a bottom display type, a slide display 
type, a pile-up display type and others. 

First, the top display type means a method for displaying a 
text signal before moving picture signals are displayed. If the 
top display type is selected, the controller 10 does not indicate 
the maximum length of displayable text. 

Second, the bottom display type means a method for dis 
playing the text signal after moving picture signals are dis 
played. If the bottom display type is selected, the controller 10 
does not indicate the maximum length of displayable text. 

Third, the slide display type means a method for sliding 
and displaying the text signal at a specified location of the 
display unit 60 while reproducing the moving picture signals. 
A rate of sliding the text signal is determined on the basis of 
a total playback time required for reproducing the moving 
picture signals. When the slide display type is selected, the 
maximum number of characters capable of being input needs 
to be limited so that the text signal is synchronized with the 
moving picture signals. Assuming that the sliding rate of one 
character is 0.5 sec, the maximum length of text can be 
calculated as in the following. 

Total number of input characters=2 characters 
sec'Total playback time required for reproducing 
image signals Equation 1 

For example, where the playback time required for repro 
ducing the stored image signals is 10 sec, the maximum 
number of characters capable of being input is 20. After the 
controller 10 calculates the playback time required for repro 
ducing the image signals stored in the memory 30. According 
to a result of the calculation, the controller 10 calculates the 
maximum number of characters capable of being input in the 
slide display method. Further, the specified location of the 
display unit 60 can be a top or bottom end or a left or right 
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side. Furthermore, the display unit 60 can display the text 
signal on a text display area other than an image display area 
or display the text signal on the image display area in an 
onscreen mode. 

Fourth, the pile-up display type is similar to the slide dis 
play type. The pile-up display type means a method for dis 
playing a text signal of a set size at a specified location of the 
display unit 60 at one time while the moving picture signal is 
reproduced. That is, the pile-up display method displays Sub 
sequent characters after the set number of characters is dis 
played on the display unit 60 until a predetermined time 
elapses. In this case, the number of characters capable of 
being displayed at one time can be decided according to a size 
of the display unit 60. If the pile-up display type is selected, 
the maximum number of characters capable of being input 
needs to be limited so that the text signal is synchronized with 
the moving picture signals. Assuming that the time required 
for displaying 10 characters is 2 sec, the maximum length of 
text can be calculated as in the following. 

Total number of input characters=10 characters/2 
sec'Total playback time required for reproducing 
image signals Equation 2 

For example, where the playback time required for repro 
ducing the stored image signals is 10 sec, the maximum 
number of characters capable of being input is 50. After the 
controller 10 calculates the playback time required for repro 
ducing the image signals stored in the memory 30. According 
to a result of the calculation, the controller 10 calculates the 
maximum number of characters capable of being input in the 
pile-up display method. Further, the specified location of the 
display unit 60 can be a top or bottom end or a left or right 
side. Furthermore, the display unit 60 can display the text 
signal on a text display area other than an image display area 
or display the text signal on the image display area in an 
onscreen mode. 
When the user inputs text, the controller 10 receives the 

input text and stores the received text in the memory 30 at step 
1437. The text can be stored in a text buffer of the memory 30. 
When the text input is completed, the controller 10 detects the 
completed text input at step 1439 and inserts aheader into the 
received text at step 1441. The text header includes informa 
tion associated with a pattern indicating the existence of text, 
the length of the received text, etc. 

FIG. 14A shows the format of a text signal; FIG. 14B 
shows the format of a JPEG image signal; and FIG. 14C 
shows the format of a signal in which text and moving picture 
signals are combined. 

Referring to FIG. 14A, P denotes a field into which a 
pattern signal is inserted, and the pattern signal indicating that 
subsequent data is text is inserted into the P field. L. denotes a 
field into which information indicating the total length of text 
is inserted. T denotes a field into which information indicat 
ing a display type is inserted. A value of the T field, that is, 
“0000 indicates a top display type, “0001” indicates a bot 
tom display type, "0010 indicates a slide display type, and 
"0011 indicates a pile-up display type. A field subsequent to 
the T field can be a field into which a text signal is inserted. 
The P. Land T fields correspond to the text header. 

Referring to FIG. 14B, P denotes a field into which a 
pattern signal is inserted, and the pattern signal indicating that 
subsequent data is a JPEG image signal is inserted into the P 
field. L. denotes a field into which information indicating the 
total size of the JPEG image signal is inserted. Here, the Pand 
L fields correspond to an image header. 

If the text input is completed, the controller 10 combines 
moving picture signals stored in the image buffer of the 
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memory 30 with a text signal stored in the text buffer of the 
memory 30. At this point, the moving picture signals must be 
consecutively processed. However, the text signal needs to be 
appropriately processed, if necessary. Thus, the text signal 
does not need to be interlaced and combined with the moving 
picture signals, differently from the audio signal. In this 
embodiment of the present invention, it is assumed that the 
text signal is inserted before the moving picture signals and 
then a combined signal is generated. FIG. 14C shows the 
format of a combined signal in which text and moving picture 
signals are combined. 

After the moving picture signals and the text signal are 
combined and the combined signal is generated, the control 
ler 10 enables the display unit 60 to display information 
necessary for registering a name of the moving picture at Step 
1427. If the mobile phone is not equipped with the GPS 
receiver, a guide menu is displayed so that a place and time of 
moving picture capture and the name of a combined signal 
stored in the memory 30 can be manually input. Alternatively, 
where the mobile phone is equipped with the GPS receiver, a 
guide menu is displayed so that the name of the combined 
signal stored in the memory 30 can be automatically input. 
The controller 10 generates the menu information, and the 
generated menu information is displayed on the display unit 
60 as user data. 
When the name of the combined signal is input through the 

key input unit 27 while the menu information is displayed, the 
controller 10 captures the input name at step 1429. At step 
1431, name, place and time information corresponding to the 
combined signal stored in the memory 30 is input. At this 
point, the user may input only the name of the combined 
signal without inputting the place and time information of 
image capture. In this case, when the user inputs the name and 
presses an "END” key, the controller 10 registers only the 
name through information input into a name menu in 
response to the pressed “END” key. 

FIG.11 illustrates the procedure for enabling the controller 
10 to generate and store the combined signal. However, the 
operation shown in FIG. 11 can be implemented by the con 
figuration shown in FIG. 9. FIG. 13 is a block diagram illus 
trating components for generating and storing the combined 
signal in the mobile phone. In FIG. 13, the controller 10 can 
include a buffer unit 220, Switches 211 and 213, a header 
generator 230 and a combiner 240. 

Referring to FIG. 13, the image codec 80 codes image data 
captured by the camera module 40 and generates JPEG image 
data. An image buffer (Img Buf) 222 buffers the JPEG image 
data output from the image codec 80. When the JPEG image 
data is output from the image buffer 222, the header generator 
230 generates a header and inserts the header into the JPEG 
image data. The controller 10 generates text to be combined 
with the moving picture signals. The controller 10 processes 
a text signal input by the user or can generate the text signal as 
a designated text memo is selected by the user. A text buffer 
228 stores the text generated by the controller 10. A text 
header generator 235 generates a header for the text signal 
output from the text buffer 228 and inserts the generated 
header into the text signal. The combiner 240 combines the 
text signal output from the text header generator 235 with the 
JPEG image data output from the image header generator 
230, and outputs combined data. Under the control of the 
controller 10, the memory 30 stores the combined data output 
from the combiner 240. 

FIG. 12 is a flow chart illustrating another procedure for 
generating and storing combined data. FIG. 12 shows another 
procedure for enabling the image codec 80 to code moving 
picture signals captured by the camera module 40 into JPEG 
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image data, enabling the memory 30 to store the JPEG image 
data, combining the JPEG image data stored in the memory 
30 with a text signal and generating combined data. 

Referring to FIG. 12, the user inputs an instruction neces 
sary for performing a moving picture mode by means of the 
key input unit 27. The controller 10 detects the input instruc 
tion for the moving picture mode at step 1451. The controller 
10 drives the camera module 40 so that a capture operation 
can start at step 1453. The controller 10 controls the image 
processor 50 so that it can start a JPEG coding operation for 
moving picture signals captured by the camera module 40. At 
this point, the moving picture signals captured by the camera 
module 40 are applied to the display unit 60 through the 
image processor 50 so that the display unit 60 can display the 
moving picture signals. 
The image codec 80 carries out the JPEG coding operation 

for image data of one frame, and then transmits a result of the 
JPEG coding operation to the controller 10. Then, when JPEG 
coded image data of one frame is received, the controller 10 
detects the received image data at Step 1455, and generates a 
header of the JPEG coded image data to insert the generated 
header into the JPEG coded image data at step 1457. At this 
time, the information of the generated header can be a pattern 
signal indicating the existence of an image signal and a signal 
indicating a size of the image signal corresponding to one 
frame. Then, the controller 10 stores the JPEG image having 
the inserted header in the memory 30 at step 1459. The JPEG 
image data can be stored in an image buffer of the memory 30. 
The above-described moving picture coding operation can be 
repeated until the user releases a moving picture receiving 
operation. 
When the user requests that the moving picture mode be 

terminated, the controller 10 detects the request at step 1461 
and enables the display unit 60 to display menu information 
indicating that moving picture information can be input at 
step 1463. At steps 1465 to 1467 are performed, information 
associated with a name of a moving picture stored in the 
memory 30 and place and time information of moving picture 
capture are registered. The operations of the above steps 1465 
to 1467 are the same as those of the above steps 1429 to 1431 
shown in FIG. 11. 
While the above steps 1451 to 1467 are performed, only the 

JPEG image data is stored in the memory 30. When the JPEG 
image data is combined with a text signal, the user inputs a 
combining mode through the key input unit 27 at step 1469. If 
the input instructions are not detected, other corresponding 
functions are performed at step 1470. Upon sensing the input 
combining mode, the controller 10 displays text display type 
information on the display unit 60 at step 1471. When the user 
selects one of the text display types, the controller 10 detects 
the selected text display type at step 1473, and enables the 
display unit 60 to display the maximum length of displayable 
text on the basis of the selected text display type at step 1475. 
Here, the text display types can be a top display type, a bottom 
display type, a slide display type, a pile-up display type and 
others. 
When the user inputs text, the controller 10 receives the 

input text and stores the received text in the memory 30 at step 
1477. At this point, the text can be stored in a textbuffer of the 
memory 30. When the text input is completed, the controller 
10 detects the completed text input at step 1479 and inserts a 
header into the received text at step 1481. The text header 
includes information associated with a pattern indicating the 
existence of text, a signal indicating the length of the received 
text, etc. as shown in FIG. 14A. 
When the text input is completed, the controller 10 enables 

the display unit 60 to display menu information so that a text 
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signal to be combined with the stored moving picture signals 
can be selected. That is, the memory 30 can store a plurality of 
moving picture signals. When a moving picture signal is 
combined with the text signal, the controller 10 enables the 
display unit 60 to display the stored moving picture signals at 
step 1483. When an arbitrary moving picture signal is 
selected, the controller 10 detects the selected moving picture 
signal at step 1485, and combines the selected moving picture 
signal with the text signal at step 1489. 

FIG. 15 is a flow chart illustrating a procedure for coding 
image signals captured by the camera module 40 in the form 
of consecutive moving picture signals, and combining the 
moving picture signals with audio signals and a text signal in 
accordance with another embodiment of the present inven 
tion. The procedure shown in FIG. 15 can be performed 
according to the combining procedure shown in FIG. 7 and 
the combining procedure shown in FIG. 11. Components 
shown in FIG. 17 generate a combined signal according to the 
procedure shown in FIG. 15. 

Referring to FIG. 15, when a moving picture combing 
mode is selected to combine the moving picture signals with 
the audio and text signals, the controller 10 detects the 
selected combing mode at Step 811, and drives the camera 
module 40, the image codec 80 and the audio codec 85 at step 
813. If the selected combining mode is not detected, other 
corresponding functions are performed at step 812. Then, the 
controller 10 combines consecutively coded moving picture 
signals with a coded audio signal at Step 815 as in the opera 
tions of the above steps 417 to 427 shown in FIG. 7. Then, the 
controller 10 combines a combined signal based upon the 
moving picture and audio signals with the text signal at Step 
817 as in the operations of the above steps 1423 to 1443. The 
controller 10 stores the combined signal in which the moving 
picture signals are combined with the audio and text signals at 
step 819. The above step 819 involves the operations of the 
above steps 431 to 435 shown in FIG. 7 or the operations of 
the above steps 1427 to 1431 shown in FIG. 11. 

Furthermore, the apparatus shown in FIG. 17 can imple 
ment the combined signal generated by the procedure shown 
in FIG. 15. A format of the combined signal is shown in FIG. 
18. 

FIG. 16 is a flow chart illustrating another procedure for 
coding image signals captured by the camera module 40 in the 
form of consecutive moving picture signals, and combining 
the moving picture signals with audio and text signals in 
accordance with another embodiment of the present inven 
tion. The procedure shown in FIG. 16 can be performed 
according to the combining procedure shown in FIG. 8 and 
the combining procedure shown in FIG. 12. 

Referring to FIG. 16, when a moving picture mode is 
selected, the controller 10 detects the selected moving picture 
mode at step 831 and moving picture signals are consecu 
tively coded and the coded moving picture signals are gener 
ated at step 833 as in the operations of the above steps 453 to 
463 shown in FIG.8. Further, when an audio combing mode 
is selected, the controller 10 detects the selected audio comb 
ing mode at step 835 and combines at least one selected 
moving picture signal with an audio signal at Step 837 as in the 
operations of the above steps 473 to 491 shown in FIG. 8. 
Furthermore, when a text combining mode is selected, the 
controller 10 detects the selected text combining mode at step 
839 and combines at least one selected moving picture signal 
with a text signal at step 841 as in the operations of the above 
steps 1471 to 1481. If the selected text combining mode is not 
selected, other corresponding functions are performed at step 
840. At this time, the selected moving picture signal can 
contain the audio signal. After the selected moving picture 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

24 
signal is combined with the audio signal and/or the text sig 
nal, the controller 10 can store a combined signal at step 843 
as in the operations of the above steps 465 to 469 shown in 
FIG.8 or the above steps 1463 to 1467 shown in FIG. 12. 
The combined signal generated by the method shown in 

FIGS. 15 to 17 can be a signal in which moving picture signals 
are audio and text signals. Here, a format of the combined 
signal is shown in FIG. 18. 

FIG. 19 is a flow chart illustrating a procedure for repro 
ducing combined data stored in the memory 30 in accordance 
with the second embodiment of the present invention. 

Referring to FIG. 19, when the user inputs a combined 
signal playback mode through the key input unit 27, and the 
controller 10 detects the input moving picture playback mode 
at step 511 and enables the display unit 60 to display a moving 
picture menu at step 513. If the input instructions are not 
detected, other corresponding functions are performed at step 
512. Information of the moving picture menu can contain a 
name of at least one moving picture or can contain the name 
of the moving picture and a place and time of moving picture 
capture. When the user selects a desired moving picture while 
the moving picture menu is displayed, the controller 10 
detects the selected moving picture at step 515. The controller 
10 drives the image codec 80 and the audio codec 85 and 
accesses information of combined data selected from the 
memory 30 at steps 517 and 519. 

Then, the controller 10 analyzes headers of accessed com 
bined data and separates the combined data into JPEG image 
data and audio data at step 521. Then, the controller 10 sends 
the JPEG image data to the image codec 80 at step 525 and 
sends the audio data to the audio codec 85 at step 523. The 
JPEG image data is processed through the display screen 
generator of the image processor 50 and is displayed on the 
display unit 60. Furthermore, the audio processor 25 repro 
duces the audio data and a speaker outputs the reproduced 
audio data. The controller 10 accesses combined data of a 
subsequent frame at step 529, and the above steps 521 to 525 
are repeated. Combined data units stored in the memory 30 
are consecutively reproduced and the reproduced combined 
data units are consecutively output to the display unit 60 and 
the speaker. The combined data is reproduced in the form of 
moving pictures. When combined data of the last frame stored 
in the memory 30 is reproduced or a playback stop command 
is input from the user, the controller 10 detects the reproduced 
last frame or the received playback stop command and termi 
nates the combined signal playback mode at step 527. 

FIG. 19 is a flow chart illustrating the procedure for 
enabling the controller 10 to generate and store the combined 
signal. The procedure shown in FIG. 19 can be implemented 
by the configuration shown in FIG. 20. FIG. 20 is a block 
diagram illustrating components for generating and storing a 
combined signal in the mobile phone. As the components 
shown in FIG. 20, a header analyzer 250, switches 261,263 
and 265 and a buffer unit 270 can be included in the controller 
10. 

Referring to FIG. 20, the memory 30 stores combined 
signals, and the combined signals selected under the control 
of the controller 10 are accessed. The header analyzer 250 
analyzes headers of a combined signal accessed in the 
memory 30 and generates a Switch control signal for separat 
ing the combined signal into JPEG image data and audio data. 
A common terminal is connected between the Switch or A/V 
switch 261 and the memory 30. The first output terminal of 
the Switch 261 is connected to a common terminal for the 
switch or speech input switch 263 Switching the audio data, 
and the second output terminal of the switch 261 is connected 
to an image buffer 272. The image buffer (Img Buf) 272 
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provided in the buffer unit 270 buffers JPEG image data 
output from the switch 261. The first and second audio buffers 
(Aud Buf) 274 and 276 buffer coded audio data. The com 
mon terminal for the switch 263 is connected to the first 
output terminal of the switch 261. The first output terminal of 5 
the switch 263 is connected to an input terminal of the first 
audio buffer 274, and the second output terminal of the switch 
263 is connected to an input terminal of the second audio 
buffer 276. Furthermore, the first input terminal of the switch 
or speech output switch 265 is connected to an output termi 
nal of the first audio buffer 274 and the second input terminal 
of the switch 265 is connected to an output terminal of the 
second audio buffer 276. A common terminal is connected 
between the switch 265 and the audio codec or speech 
decoder 85. The switches 263 and 265 are controlled by an 
output of the image buffer 272. Thus, the buffer unit 270 
performs a splitter function for splitting audio data and JPEG 
image data from the combined signal. The audio codec or 
speech decoder 85 decodes coded audio data output from the 
Switch 265 and outputs the decoded audio signals. The image 
codec or JPEG decoder 80 decodes JPEG image data output 
from the image buffer 272 and outputs the decoded image 
data. 
The operation shown in FIG. 20 will now be described. 

Audio data and image data are coded by the audio codec 85 
and the image codec 80, respectively. The coded audio and 
image data are input into the buffer unit 270 through corre 
sponding paths. In this case, it is assumed that the first input 
of the combined data is fixed as image data. The buffer unit 
270 includes the two audio buffers (Aud Bufl and Aud 
Buf2) 274 and 276 and the one image buffer (Img Buf) 272. 
An operation sequence of these components is as follows. 

First, a combined signal selected from the combined sig 
nals stored in the memory 30 is output. The combined signals 
stored in the memory 30 contain JPEG image data with image 
headers and coded audio or speech data as shown in FIG. 10B 
and are stored in units of frames. Thus, when a moving picture 
playback mode is operated, the selected combined signal is 
separated into JPEG image data and audio data. The JPEG 
image data and audio data are reproduced. The header ana 
lyzer 250 analyzes the headers of a combined signal shown in 
FIG. 10B that is output from the memory 30 and generates the 
Switch control signal for separating the combined signal into 
the JPEG image data and the audio data. It is assumed that the 
combined signal is stored in order of a header, JPEG image 
data and audio or speech data. 
The header analyzer 250 analyzes headers of the combined 

data and controls the A/V switch 261 that is connected to a 
point (5) or (6). The image buffer 272 controls the speech 
input switch 263 that is connected to a point (1) or (2). The 
JPEG image data output from the memory 30 is stored in the 
image buffer 272 through the switch 261. At this time, the 
header analyzer 250 controls the switch 261 so that it switches 
the JPEG image data of one frame to the point (6) and the 
JPEG image data is applied to the image buffer 272. Thus, the 
JPEG image data is stored in the image buffer (1 mg Buf) 
272. When the output of the JPEG image data from the 
memory 30 is terminated, the header analyzer 250 enables the 
AN switch 261 to connect to the point (5). At this time, the 
switch 263 connects to the point (1), and the audio data output 
from the memory 30 is stored in the first audio buffer (Aud 
Buf1) 274. 
The image buffer (Img Buf) 272 applies the buffered 

JPEG image data to the image codec 80, and enables the 
speech output switch 265 to connect to the point (3). The 
audio data is output from the first audio buffer (Aud Bufl) 
274 to the audio codec 85. The image codec 80 decodes the 
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JPEG image data and then outputs the decoded image data to 
the display unit 60. The audio codec 85 decodes the coded 
audio data and then outputs the decoded audio data to the 
speaker. 

Then, when combined data of a Subsequent frame is output 
from the memory 30, the header analyzer 250 enables the 
switch 261 to connect to the point (6). When the buffered 
JPEG image data is completely output from the image buffer 
272, the image buffer 272 enables the switch 263 to connect 
to the point (2). When the JPEG image data of the subsequent 
frame output from the memory 30 is buffered in the image 
buffer 272 and the buffered JPEG image data is completely 
output as described above, the header analyzer 250 enables 
the A/V switch 261 to connect to the point (5). While the 
switch 263 connects to the point (2), the audio data output 
from the memory 30 is stored in the second audio buffer 
(Aud Buf2). While the above-described operations are 
repeated, the combined data stored in the memory 30 is repro 
duced. 

FIG. 21 is a flow chart illustrating a procedure for repro 
ducing a combined signal stored in the memory 30 in accor 
dance with another embodiment of the present invention. It is 
assumed that the combined signal is a signal in which moving 
picture signals are combined with a text signal. 

Referring to FIG. 21, when the user inputs a combined 
signal playback mode through the key input unit 27, and the 
controller 10 detects the input combined signal playback 
mode at step 1511 and enables the display unit 60 to display 
a moving picture menu at step 1513. If the input instructions 
are not detected, other corresponding functions are per 
formed at step 1512. Information of the moving picture menu 
can contain a name of at least one moving picture or can 
contain the name of the moving picture, and a place and time 
of moving picture capture. When the user selects a desired 
moving picture while the moving picture menu is displayed, 
the controller 10 detects the selected moving picture at step 
1515. The controller 10 drives the image codec 80 and 
accesses headers of a combined signal selected from the 
memory 30 at step 1517. 

Then, the controller 10 analyzes the accessed combined 
signals headers and separates the combined signal into JPEG 
image signals and a text signal at step 1519. If a text header is 
detected as a result of the header analysis, the controller 10 
analyzes a text display type and text length at steps 1521 and 
1523. Then, the controller 10 accesses the text signal at step 
1525 and enables the display unit 60 to display the text signal 
based upon the text display type at step 1527. Then, if a 
moving picture header is detected as the result of the header 
analysis, the controller 10 confirms the moving picture header 
and a moving picture size at Step 1529. Upon accessing the 
moving picture signal at step 1531, the controller 10 sends the 
accessed moving picture signals to the image codec 80 at step 
1533. The image codec 80 decodes the JPEG image signal to 
obtain an original image signal and the image processor 50 
scales the decoded JPEG image data on the basis of a size of 
the display unit 60 so that the display unit 60 can output and 
display the scaled decoded JPEG image data. When the play 
back operation for moving picture signals is completed, the 
procedure shown in FIG. 21 is terminated. 

If the text display type is a top display type, the controller 
10 enables the display unit 60 to first display the text signal, 
and then consecutively accesses moving picture signals to 
output the consecutively accessed moving picture signals to 
the image codec 80. After first displaying the text signal, the 
display unit 60 displays consecutively received still-picture 
signals in the form of moving picture signals. On the other 
hand, if the text display type is a bottom display type, the 
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controller 10 consecutively accesses the moving picture sig 
nals and outputs the consecutively accessed moving picture 
signals to the image codec 80. After the image signals are 
completely output, the text signal is output to the display unit 
60. The display unit 60 consecutively receives and displays 
still-picture signals and then receives and displays the text 
signal. On the other hand, if the text display type is a slide 
display type, the image signal is output to the image codec 80 
and the text signal is output to the display unit 60 during a time 
period decided by the above Equation 1. While the display 
unit 60 consecutively receives the still-picture signals and 
displays the consecutively received still-picture signal in the 
form of moving picture signals, the text signal is slid and 
displayed at a specific location of the display unit 60. On the 
other hand, if the text display type is a pile-up display type, the 
controller 10 outputs the image signal to the image codec 80 
and simultaneously enables the set number of characters to be 
sent to the display unit 60 during a time period decided by the 
above Equation 2. Thus, while the display unit 60 consecu 
tively receives the still-picture signals and displays the con 
secutively received still-picture signals in the form of moving 
picture signals, the preset number of characters output from 
the controller 10 is displayed at a specific location of the 
display unit 60. 

FIG. 21 shows the procedure for generating and storing a 
combined signal in the controller 10. The procedure shown in 
FIG. 21 can be implemented by the configuration shown in 
FIG. 22. FIG.22 shows a block diagram illustrating compo 
nents for reproducing the combined signal in the mobile 
phone. 

Referring to FIG. 22, the memory 30 stores combined 
signals and the combined signals selected under the control of 
the controller 10 are accessed. A header analyzer 250 ana 
lyzes headers of a combined signal accessed in the memory 
30 and generates a switch control signal for separating JPEG 
image signals and a text signal. A common terminal is con 
nected between a switch 261 and the memory 30. The first 
output terminal of the switch 261 is connected to a text buffer 
228, and the second output terminal of the switch 261 is 
connected to an image buffer 222. The image buffer 222 
buffers the JPEG image signals output from the switch 261 
and the text buffer 228 buffers the text signal output from the 
switch 261. 
The header analyzer 250, the switch 261 and the buffers 

222 and 228 perform a splitter function for separating the 
combined signal into the JPEG image signals and the text 
signal output from the memory 30. The image codec 80 
decodes JPEG image data output from the image buffer 222 
and outputs the decoded image data. Under the control of the 
controller 10, the display unit 60 displays the moving picture 
signals and the text signal according to the text display type. 

Referring to FIG. 22, the memory 30 outputs at least one 
selected from the combined signals stored therein. The com 
bined signal stored in the memory 30 contains a text signal 
with a text header shown in FIG. 14A and a JPEG image 
signal with an image header shown in FIG. 14B. When a 
moving picture playback mode is operated, the JPEG image 
signals and the text signal are separated from the combined 
signal to be reproduced. The header analyzer 250 analyzes a 
header of the text signal and headers of image signals from the 
combined signal shown in FIG. 14C that is output from the 
memory 30. When the header analysis operation is per 
formed, the text header is configured as shown in FIG. 14A 
and the image header is configured as shown in FIG. 14B. If 
the combined signal is based upon the format shown in FIG. 
14C, the header analyzer 250 detects the existence of a text 
signal by detecting a pattern signal of the text header and 
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reads an 'L' value Subsequent to the pattern signal in order to 
confirm the length of the text signal. The switch 261 is con 
trolled so that the output of the memory 30 is coupled to the 
text buffer 228. Then, the header analyzer 250 controls the 
memory 30 so that a text signal corresponding to the “L’ 
value can be output. Thus, the text signal output from the 
memory 30 is applied to the text buffer 228, and the text signal 
buffered in the text buffer 228 is applied to the controller 10. 
Furthermore, if the image header is input, the header analyzer 
250 detects the existence of a JPEG image signal by detecting 
a pattern signal of the image header and reads an 'L' value 
Subsequent to the pattern signal in order to confirm a size of 
the JPEG image signal. The switch 261 is controlled so that 
the output of the memory 30 is coupled to the image buffer 
222. Then, the header analyzer 250 controls the memory 30 so 
that a JPEG image signal corresponding to the 'L' value can 
be output. Thus, the JPEG image signal output from the 
memory 30 is applied to the image buffer 222, and the JPEG 
image signal buffered in the image buffer 220 is applied to the 
image codec 80. The JPEG image signal applied to the image 
codec 80 is based upon a frame size. The header analyzer 250 
performs a control operation so that consecutive JPEG image 
signals based upon the frame size can be output. 
Upon receiving the text signal, the controller 10 confirms 

information of the display type T of the text header. The 
controller 10 controls the image processor 50 so that the text 
signal and moving picture signals are reproduced according 
to the designated display type. FIG. 21 shows the method for 
enabling the controller 10 to control the image processor 50 
and the display unit 60 So the text and moving picture signals 
can be reproduced. 

FIG. 23 is a flow chart illustrating a procedure for repro 
ducing moving picture signals combined with audio and text 
signals in accordance with another embodiment of the present 
invention. Furthermore, FIG. 24 is a block diagram illustrat 
ing components for an apparatus that reproduces a combined 
signal in which moving picture signals are combined with the 
audio and text signals. 

Referring to FIG. 23, when a combined signal playback 
mode is input, the controller 10 detects the input combined 
signal playback mode at step 861, and displays a combined 
signal menu at step 863. If the input instructions are not 
detected, other corresponding functions are performed at step 
862. A desired combined signal is selected while the com 
bined signal menu is displayed, the controller 10 detects the 
selected combined signal at step 865, and drives the image 
codec 80 and the audio codec 85 at steps 867. At this time, 
information of the selected combined signal is accessed. 
The controller 10 analyzes headers of the accessed com 

bined signal and separates JPEG image data and audio data 
from the analyzed combined signal at step 869. Then, upon 
detecting the JPEG image data, the controller 10 outputs the 
JPEG image data to the image codec 80 so that the JPEG 
image data can be displayed at step 873. Upon detecting the 
audio data, the controller 10 outputs the audio data to the 
audio codec 85 so that the audio data can be reproduced at 
step 871. Upon detecting the text data, the controller 10 
outputs the text data to the display unit 60 so that the text data 
can be displayed at step 875. 

After the controller 10 accesses a combined signal of a 
subsequent frame at step 879, the operations of the above 
described steps 869 to 875 are repeatedly performed. Thus, 
the combined signals are consecutively reproduced through 
the display unit 60 and the speaker. The combined signals are 
reproduced in the form of moving pictures. When a combined 
signal of the last frame stored in the memory 30 is reproduced 
or a playback stop command is input from the user, the con 
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troller 10 detects the reproduced last frame or the received 
playback stop command and terminates the combined signal 
playback mode at step 877. 

FIG. 24 is a block diagram illustrating components of an 
apparatus for generating and storing a combined signal in the 
mobile phone according to the procedure shown in FIG. 23. 
As the components shown in FIG. 24, aheader analyzer 250, 
switches 261, 263 and 265 and a buffer unit 270 can be 
included in the controller 10. 

Referring to FIG. 24, the header analyzer 250 analyzes 
combined signals stored in the memory 30. The header ana 
lyzer 250 analyzes a text header and image headers contained 
in a combined signal accessed in the memory 30 and gener 
ates a Switch control signal for separating a text signal, JPEG 
image signals and audio signals from the combined signal. A 
common terminal is connected between the Switch 261 and 
the memory 30. The first output terminal of the switch 261 is 
connected to a common terminal for the switch 263 Switching 
the audio signal, the second output terminal of the switch 261 
is connected to an image buffer 272, and the third output 
terminal of the Switch 261 is connected to a text buffer 278. 
The text buffer 278 provided in the buffer unit 270 buffers a 
text signal output from the switch 261. The image buffer (1 
mg Buf) 272 provided in the buffer unit 270 buffers JPEG 
image data output from the switch 261. The first and second 
audio buffers (Aud Buf) 274 and 276 buffer coded audio 
data. The common terminal for the Switch 263 is connected to 
the first output terminal of the switch 261. The first output 
terminal of the switch 263 is connected to an input terminal of 
the first audio buffer 274, and the second output terminal of 
the switch 263 is connected to an input terminal of the second 
audio buffer 276. Furthermore, the first input terminal of the 
switch 265 is connected to an output terminal of the first audio 
buffer 274 and the second input terminal of the switch 265 is 
connected to an output terminal of the second audio buffer 
276. A common terminal is connected between the Switch 265 
and the audio codec 85. The switches 263 and 265 are con 
trolled by an output of the image buffer 272. The audio codec 
85 decodes coded audio signals output from the switch 265 
and outputs the decoded audio signals. The image codec 80 
decodes JPEG image data output from the image buffer 272 
and outputs the decoded image data. 
The operations of the components shown in FIG. 24 will 

now be described. The header analyzer 250 reads a predeter 
mined size of a combined signal stored in the memory 30 and 
analyzes headers of the combined signal. If a header's pattern 
signal indicates a text pattern, the header analyzer 250 
couples the switch 261 to the text buffer 278. On the other 
hand, if a header's pattern signal indicates an image pattern, 
the header analyzer 250 couples the switch 261 to the image 
buffer 272. On the other hand, if the header's pattern signal 
indicates an audio pattern, the header analyzer 250 couples 
the switch 263 to the audio buffer 274 or 276. The image 
buffer 272 controls the Switches 263 and 265 at a frame 
interval. When the first audio buffer 274 buffers an audio 
signal, the image buffer 272 allows the audio data stored in the 
second audio buffer 276 to be output. Alternatively, when the 
second audio buffer 276 buffers audio signals, the image 
buffer 272 allows the audio data stored in the first audio buffer 
274 to be output. 
As the header analyzer 250 performs the analysis operation 

for the combined signal, a text signal, moving picture signals 
and audio signals are separated so that the separated signals 
are applied to the controller 10, the image codec 80 and the 
audio codec 85 so that the separated signals can be repro 
duced. 
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FIG. 25 is a flow chart illustrating a procedure for trans 

mitting a combined signal. The combined signal transmitted 
by the configuration shown in FIG. 13 can be a combined 
signal stored in the memory 30 through the procedure shown 
in FIG. 7, 8, 11, 12, 15 or 16. Furthermore, the combined 
signal transmitted by the procedure shown in FIG. 25 can be 
a combined signal in which moving picture signals are com 
bined with a text signal and/or audio signals. As soon as the 
procedure for generating the combined signal is performed, 
the procedure shown in FIG. 25 can be performed. 

Referring to FIG. 25, when the user inputs a combined 
signal transmission command through the key input unit 27. 
the controller 10 detects the input combined signal transmis 
sion command at step 551 and enables the display unit 60 to 
display a combined signal menu at step 553. If the input 
instructions are not detected, other corresponding functions 
are performed at step 552. The combined signal menu can 
contain information indicating the names of combined sig 
nals stored in the memory 30 or information indicating the 
names of the combined signals and place and time informa 
tion of image capture associated with the combined signals. 
When the user selects a desired combined signal while the 
combined signal menu is displayed, the controller 10 detects 
the selected combined signal at step 555 and accesses a cor 
responding combined signal stored in the memory 30 at Step 
557. 

The controller 10 segments the accessed combined signal 
so that the segmented combined signal can be transmitted in 
the form of packet data. A size of the packet data is fixed in 
predetermined length N, and image data of one frame can be 
divided into a plurality of packets. Furthermore, image/audio 
data can be mixed in one packet. The packet data is transmit 
ted through the data processor 20. The data processor 20 
carries out a channel coding and modulation operation for the 
received packet data and outputs a result of the channel cod 
ing and modulation operation. The RF module 23 converts the 
result of the channel coding and modulation operation into a 
radio signal and transmits the radio signal. When a packet 
transmission operation for the combined data is completely 
performed, the controller 10 repeats the operation for access 
ing combined data of a Subsequent frame at step 565, gener 
ating packet data at Step 559 and transmitting the packet data 
at step 561. 

FIG.25 shows the procedure for transmitting the combined 
data stored in the memory 30 as described above. When the 
combined data is generated and the generated combined data 
is stored in the memory 30 while the procedures shown in 
FIGS. 7 and 8 are performed, the generated combined data 
can be transmitted. In this case, the controller 10 enables the 
memory 30 to store combined data of one frame. The com 
bined data can be transmitted in the form of packet data. 

FIG. 26 is a block diagram illustrating components for 
storing a combined signal and simultaneously transmitting 
the combined signal in the mobile phone. As the components 
shown in FIG. 26, a buffer unit 220, switches 211 and 213, a 
header generator 230, a combiner 240 and a packet generator 
245 can be constituted in the controller 10. FIGS. 27A to 27E 
show formats of packet data for transmitting combined data. 
A transmitter provided in the mobile phone shown in FIG. 

9 combines or merges coded still pictures (JPEG images) 
consecutively output from the image codec or image encoder 
80 and coded audio signals consecutively output from the 
audio codec or speech encoder 85 and stores a merged or 
combined signal. When the merged or combined signal is 
transmitted, the transmitter attaches predetermined format 
based headers to the merged or combined signal and carries 
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out a packetizing operation. Packet data for transmitting the 
coded audio data and JPEG image data is shown in FIGS. 27A 
to 27E. 

FIG. 27A shows the format of a packet based upon com 
bined data transmitted through the RF module 23. The total 
size N of combined data of one frame can be decided, if 
necessary, and the total size N can be set within the range of 
approximately 200-1500 bytes. The length of a packet to be 
transmitted must be constant in every packet. Referring to the 
packet format, a TCP/IP header of 44 bytes and a sequence 
number S of 7 bits can be contained within the packet. The 
sequence number S indicates a sequence of generated pack 
ets. The sequence number may have one of a value 0 to a value 
127. After the sequence number of the value 127, the 
sequence number of the value 0 is newly selected. A 1-bit A/V 
value Subsequent to the sequence number Sindicates whether 
the first data of a corresponding packet is audio or JPEG 
image data. 

FIGS. 27A to 27C show JPEG image data formats. In the 
case of the JPEG image data, the size of one frame is set 
within the range of 5-10 Kbytes. In accordance with the 
embodiment of the present invention, the image data length of 
one frame is longer than that of packet data to be transmitted 
through the RF module 23. Thus, the JPEG image data of one 
frame must be transmitted through a plurality of packets. The 
first packet of the JPEG image data contains P and L values of 
the image header as shown in FIG. 27B. In FIG. 27B, the P 
value indicates a pattern signal used for discriminating audio 
data and JPEG image data in a receiver receiving packet data. 
In FIG. 27B, the L value indicates the total size of a JPEG 
image frame. The L value is used for reading JPEG image 
data corresponding to the L value after the receiver detects 
JPEG image data through the pattern signal. When the 
received and buffered data corresponds to the L value while 
the receiver consecutively receives and buffers data, the 
received JPEG image data is applied to the image codec 80so 
that it can be decoded and reproduced. FIG. 27C shows the 
remaining packet format after the first packet of JPEG image 
data of one frame is transmitted. The remaining packet can be 
filled with JPEG image data without an image header. 

FIG. 27D shows an audio data format. In the embodiment 
of the present invention, it is assumed that the audio codec 85 
is an 8Kbps speech codec. Where the audio codec 85 is the 8 
Kbps speech codec, coded audio data of one frame (20 bytes) 
is generated every 20 msec. At this time, until N-45 bytes 
corresponding to the maximum size of data are assembled in 
one packet, a plurality of coded audio frame data units are 
consecutively coupled to one another so that an audio packet 
can be generated. For example, where N is 200, a plurality of 
audio data units corresponding to 17 frames and a 3/4 frame 
(15 bytes) are assembled, such that one packet can be gener 
ated. Since the JPEG image data is typically inserted between 
the audio frames, a format in which audio data and JPEG 
image data are mixed is generated as shown in FIG. 27E. 

Components for generating a combined signal in FIG. 26 
include the audio codec 85, the image codec 80, the switches 
211 and 213, the buffer unit 220, the header generator 230 and 
the combiner 240 as shown in FIG. 9. The operations of 
components for generating a combined signal in FIG. 26 are 
the same as those of the components shown in FIG. 9. FIG. 26 
further includes a packet generator 245. The components 
shown in FIG. 26 perform a function of transferring the gen 
erated combined signal. 

Referring to FIG. 26, audio data and JPEG image data are 
coded by the audio codec 85 and the image codec 80, respec 
tively. The coded audio data and image data are input into the 
buffer unit 220 via corresponding paths. In the embodiment of 
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the present invention, it is assumed that the first input of a 
moving picture mail is fixed to JPEG image data. The buffer 
unit 220 includes two audio buffers 224 and 226 and one 
image buffer 222. The procedure for generating a combined 
signal is the same as that shown in FIG. 9. 
At the first step, JPEG image data of one frame is input into 

an image buffer (1 mg Buf) 222. At the second step, the 
Switch 211 is connected to a point (1) and coded audio data is 
input into the first audio buffer (Aud Bufl) 224. At the third 
step, when the image buffer 222 is filled with JPEG image 
data of one frame, an image header is inserted into the JPEG 
image data, and the JPEG image data having the inserted 
image header is transmitted to the following stage. The header 
can contain a pattern signal P indicating the existence of 
JPEG image data and a length signal Lindicating the length of 
JPEG image data. At the fourth step, the switch 211 is con 
nected to a point (2) through a path (a). At the fifth step, the 
switch 213 is connected to a point (3) through a path (b). At 
the sixth step, the audio data output from the audio codec 85 
is stored in the second audio buffer (Aud Buf2) 226. At the 
seventh step, the audio data buffered in the first audio buffer 
(Aud Buf1) 224 is transmitted to the following stage. At the 
eighth step, the operation returns to the first step and the 
above-described steps are repeatedly performed. At this time, 
the switches 211 and 213 can be connected to points different 
from the previous points. 
The JPEG image data and audio data are sequentially gen 

erated and combined and a result of the combining operation 
based upon a format shown in FIG. 10B is stored in the 
memory 30. The packet generator 245 generates packets 
based upon the combined data stored in the memory 30 as 
shown in FIG. 27A to 27E and then the generated packets are 
transmitted through the data processor 20 and the RF module 
23. 
The combined data stored in the memory 30 contains 

image headers, JPEG image data and audio data as shown in 
FIG. 10B. The combined data is transmitted through a plu 
rality of packets. After generating the packets from the com 
bined data shown in FIG. 10B, the packet generator 245 
inserts a TCP/IP header, a sequence number and an A/V bit 
into each data packet and arranges packet data after them. The 
TCP/IP header is located at the head of the packet data. It is 
assumed that the TCP/IP header consists of 44 bytes in the 
embodiment of the present invention. The sequence number 
indicates a sequence of generated packets. It is assumed that 
the sequence number consists of 7bits. The sequence number 
may have one of a value 0 to a value 127. After the sequence 
number of the value 127, the sequence number of the value 0 
is newly selected. The A/V bit indicates whether the first data 
of a corresponding packet is JPEG image data or audio data. 
It is assumed that the A/V bit is 1 bit. The TCP/IP header, the 
sequence number and the A/V bit are located at the head of 
every packet. It is assumed that the TCP/IP header, the 
sequence number and the A/V bit consist of 45 bytes in the 
embodiment of the present invention. 
As shown in FIG. 27B, the combined data contains JPEG 

image data of one frame and audio data Subsequent to the 
JPEG image data generated during one frame interval. Thus, 
the packet generator 245 generates JPEG image packet data 
and then generates audio packet data. 

FIGS. 27B and 27C show formats of JPEG image data. The 
size of the JPEG image data of one frame corresponds to 
approximately 5-10 Kbytes. The image data of one frame is 
larger than one packet. The JPEG image data of one frame is 
constituted by a plurality of packets. Thus, the first frame of 
the JPEG image data contains an image header after the 
TCP/IP header, the sequence number and the A/V bit. Here, 
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the image header includes a pattern signal P for discriminat 
ing audio data and JPEG image data and a length signal L 
indicating the total size of frame image data. After the 
receiver determines the existence of JPEG image data 
through the pattern signal P. and reads JPEG image data 
corresponding to the length signal L. FIG. 27C shows a for 
mat of packet data of the second packet or another packet 
subsequent to the first packet of the JPEG image data. The 
second packet or another packet can consist of JPEG image 
data without the image header. 

After image packets shown in FIGS. 27B and 27C are 
generated and assembled, audio data is generated and 
assembled in the form of an audio packet shown in FIG. 27.D. 
In this case, where the audio codec 85 is an 8 Kbps speech 
codec, audio data of one frame is generated every 20 m.sec. 
The packet generator 245 generates an audio packet in which 
audio frames are consecutively coupled to one another until 
the maximum length of N-45 bytes is assembled within one 
packet. When image and audio data units are packetized, 
packet data generated during frame boundary intervals can be 
assembled within one packet of audio and image data. In this 
case, the packet generator 245 can generate packet data as 
shown in FIG. 27E. 
The data processor 20 carries out a channel coding and 

modulation operation for packet data generated by the packet 
generator 245 and a result of the channel coding and modu 
lation operation is transmitted through the RF module 23. 

It is assumed that a method for transmitting combined data 
generated in FIG. 26 transmits the combined data while gen 
erating the combined data. After the operations shown in 
FIGS. 7 and 9 are performed in the method, desired combined 
data is selected from combined data units stored in the 
memory 30 and the selected combined data is transmitted 
during the procedure shown in FIG. 25. 

FIG. 28 is a block diagram illustrating components for 
generating, storing and transmitting combined signals in the 
mobile phone. As the components shown in FIG. 28, a buffer 
unit 220, switches 211 and 213, an image header generator 
230, a text header generator 235, a combiner 240 and a packet 
generator 245 can be constituted in the controller 10. Further 
more, FIGS. 29A and 29B show a combined signal format 
and a transmission packet data format. 
A transmitter provided in the mobile phone shown in FIG. 

28 combines or merges coded still pictures (JPEG images) 
consecutively output from the image codec or image encoder 
80 and coded audio signals consecutively output from the 
audio codec or speech encoder 85 and stores a merged or 
combined signal. When the merged or combined signal is 
transmitted, the transmitter attaches predetermined format 
based headers to the merged or combined signal and carries 
out a packetization operation. A result of the packetization 
operation is transmitted. 

Referring to FIG. 28, a screen image signal is coded by the 
image codec 80, and the coded image signal is input into the 
image buffer 222. The image header generator 230 generates 
an image header based upon the frame size and couples a 
corresponding screen image signal to the image header. 

Then, the controller 10 calculates a playback time required 
for reproducing currently stored JPEG image signals and 
enables the display unit 60 to display the maximum length of 
a text signal. After confirming the maximum length of the text 
signal, the user inputs the text signal to be contained in the 
combined signal through the key input unit 27. The text signal 
is buffered in the text buffer 228, and the text header generator 
235 generates a text header containing information indicating 
a text display type designated by the user and information 
indicating the length of the input text. The text header is 
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inserted into the buffered text and the buffered text with the 
inserted text header is applied to the combiner 240. The 
combiner 240 combines consecutive JPEG image signals 
stored in the memory 30 with the text signal to generate the 
combined signal shown in FIG. 29A. At this time, the com 
bining method arranges the text signal before a moving pic 
ture signal. The generated combined signal shown in FIG. 
29A is stored in the memory 30. 
The packet generator 245 generates a plurality of packets 

based upon the stored combined data, and the packets are 
transmitted through the data processor 20 and the RF module 
23. 
The procedure for transmitting a combined signal in which 

the text signal and the moving picture signals are combined 
will be described. First, the combined data stored in the 
memory 30 contains a text header, a text signal, image head 
ers and JPEG image signals as shown in FIG. 29A. The 
combined data is transmitted through a plurality of packets. 
After generating the packets from the combined data shown 
in FIG.29A, the packet generator 245 inserts a packet header 
consisting of a TCP/IP header, a sequence number and A/V/T 
bits into each data packet shown in FIG. 29B and arranges 
packet data after the packet header. The TCP/IP header is 
located at the head of the packet data. It is assumed that the 
TCP/IP header consists of 44 bytes in the embodiment of the 
present invention. The sequence number indicates a sequence 
of generated packets. It is assumed that the sequence number 
consists of 7 bits. The sequence number may have one of a 
value 0 to a value 127. After the sequence number of the value 
127, the sequence number of the value 0 is newly selected. 
The A/V/T bits indicate whether the first data of a correspond 
ing packet is text, JPEG image or audio data. It is assumed that 
the A/V/T bits are 2 bits. The TCP/IP header, the sequence 
number and the A/V/T bits are located at the head of every 
packet. It is assumed that the TCP/IP header, the sequence 
number and the A/V/T bits consist of 45 bytes in the embodi 
ment of the present invention. 
As shown in FIG.31A, the combined signal contains a text 

signal and JPEG image data units of one frame Subsequent to 
the text signal. Thus, the packet generator 245 first generates 
packet data of the text signal, and then generates packet data 
of JPEG image signals that are interlaced. 

FIG. 31B shows the format of a packet based upon com 
bined data transmitted through the RF module 23. The total 
size N of combined data of one frame to be transmitted can be 
decided, if necessary, and the total size N can be set within the 
range of approximately 200-1500 bytes. The size of a packet 
to be transmitted must be constant in every packet. Referring 
to the packet format, a TCP/IP header of 44 bytes and a 
sequence number S of 7 bits can be contained within the 
packet. The sequence number Sindicates a sequence of gen 
erated packets. The sequence number may have one of a value 
0 to a value 127. After the sequence number of the value 127, 
the sequence number of the value 0 is newly selected. A 1-bit 
A/V value Subsequent to the sequence number S indicates 
whether the first data of a corresponding packet is audio or 
JPEG image data. 

In the case of the JPEG image data, the size of one frame is 
set within the range of 5-10 Kbytes. In accordance with the 
embodiment of the present invention, the image data size of 
one frame is larger than that of packet data to be transmitted 
through the RF module 23. Thus, the JPEG image data of one 
frame must be transmitted through a plurality of packets. The 
first packet of the JPEG image data contains P and L values of 
the image header. The P value indicates a pattern signal used 
for discriminating audio data and JPEG image data in a 
receiver receiving packet data. The L value indicates the total 
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size of a JPEG frame. The L value is used for reading JPEG 
image data corresponding to the L value after the receiver 
detects the existence of JPEG image data through the pattern 
signal. When the received and buffered data corresponds to 
the L value while the receiver consecutively receives and 
buffers data, the received JPEG image data is applied to the 
image codec 80 so that it can be decoded and reproduced. The 
remaining packet can be filled with JPEG image data without 
an image header after the first packet of JPEG image data of 
one frame is transmitted. 
The data processor 20 carries out a channel coding and 

modulation operation for packet data units shown in FIG.31B 
generated by the packet generator 245 and a result of the 
channel coding and modulation operation is transmitted 
through the RF module 23. 

FIG. 30 is a block diagram illustrating components for 
generating, storing and transmitting a combined signal in the 
mobile phone. As the components shown in FIG. 30, a buffer 
unit 220, switches 211 and 213, an image header generator 
230, a text header generator 235, a combiner 240 and a packet 
generator 245 can be constituted in the controller 10. Further 
more, FIGS. 31A and 311B show a combined signal format 
and a transmission packet data format. 
A transmitter provided in the mobile phone shown in FIG. 

30 combines or merges coded still pictures (JPEG images) 
consecutively output from the image codec or image encoder 
80 and coded audio signals consecutively output from the 
audio codec or speech encoder 85 and stores a merged or 
combined signal. When the merged or combined signal is 
transmitted, the transmitter attaches predetermined format 
based packet headers to the merged or combined signal and 
carries out a packetization operation. A result of the packeti 
Zation operation is transmitted. 

Referring to FIG. 30, audio data and JPEG image data are 
coded by the audio codec 85 and the image codec 80, respec 
tively. The coded audio data and image data are input into the 
buffer unit 220 via corresponding paths. In the embodiment of 
the present invention, it is assumed that the first input of 
moving picture mail is fixed as JPEG image data. The buffer 
unit 220 includes two audio buffers 224 and 226, one image 
buffer 222, and one text buffer 228. 

The procedure for generating and transmitting a combined 
signal is as in the following. 
At the first step, JPEG image data of one frame is input into 

an image buffer (Img Buf) 222. At the second step, the switch 
211 is connected to a point (1) and coded audio data is input 
into the first audio buffer (Aud Buf1) 224. At the third step, 
when the image buffer 222 is filled with JPEG image data of 
one frame, an image header is inserted into the JPEG image 
data, and the JPEG image data having the inserted image 
header is transmitted to the following stage. The header can 
contain a pattern signal P indicating the existence of JPEG 
image data and a length signal Lindicating the length of JPEG 
image data. At the fourth step, the switch 211 is connected to 
a point (2) through a path (a). At the fifth step, the switch 213 
is connected to a point (3) through a path (b). At the sixth step, 
the audio data output from the audio codec 85 is stored in the 
second audio buffer (Aud Buf2) 226. At the seventh step, the 
audio data buffered in the first audio buffer (Aud Buf1) 224 
is transmitted to the following stage. At the eighth step, the 
operation returns to the first step and the above-described 
steps are repeatedly performed. At this time, the switches 211 
and 213 can be connected to points different from the previ 
ous points. 

According to the above-described method, JPEG image 
data and audio data sequentially generated as shown in FIG. 
31A are interlaced and combined, and a result of the interlac 
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ing and combining operation is temporarily stored in the 
memory 30. Then, the controller 10 calculates a playback 
time required for reproducing currently stored JPEG image 
signals and enables the display unit 60 to display the maxi 
mum length of a text signal. After confirming the maximum 
length of the text signal, the user inputs the text signal to be 
contained in the combined signal through the key input unit 
27. The text signal is buffered in the text buffer 228, and the 
text header generator 235 generates a text header containing 
information indicating a text display type designated by the 
user and information indicating the length of the input text. 
The text header is inserted into the buffered text and the 
buffered text with the inserted text header is applied to the 
combiner 240. The combiner 240 combines a signal whose 
audio and JPEG image signals stored in the memory 30 are 
combined, with the text signal to generate a combined signal 
shown in FIG.31B. The generated combined signal shown in 
FIG. 31B is stored in the memory 30. The packet generator 
245 generates packets based upon the combined data stored in 
the memory 30 and then the generated packets are transmitted 
through the data processor 20 and the RF module 23. 
The combined data stored in the memory 30 contains a text 

header, a text signal, an image header, JPEG image data and 
audio data as shown in FIG. 31B. The combined data is 
transmitted through a plurality of packets. After generating 
the packets from the combined data shown in FIG. 31B, the 
packet generator 245 inserts a packet header consisting of a 
TCP/IP header, a sequence number and A/V/T bits into each 
data packet and arranges packet data after the packer header 
as shown in FIG. 31C. The TCP/IP header is located at the 
head of the packet data. It is assumed that the TCP/IP header 
consists of 44 bytes in the embodiment of the present inven 
tion. The sequence number indicates a sequence of generated 
packets. It is assumed that the sequence number consists of 7 
bits. The sequence number may have one of a value 0 to a 
value 127. After the sequence number of the value 127, the 
sequence number of the value 0 is newly selected. The A/V/T 
bits indicate whether the first data of a corresponding packet 
is text, JPEG image or audio data. It is assumed that the A/V/T 
bits are 2 bits. The TCP/IP header, the sequence number and 
the AN/T bits are located at the head of every packet. It is 
assumed that the TCP/IP header, the sequence number and the 
A/V/T bits consist of 45 bytes in the embodiment of the 
present invention. 
As shown in FIG.31B, the combined signal contains a text 

signal and JPEG image data of one frame and audio data for 
the one frame image data that are Subsequent to the text 
signal. Thus, the packet generator 245 first generates packet 
data of the text signal, and generates packet data of audio and 
JPEG image signals that are interlaced. 

FIG. 31C shows the format of a packet based upon com 
bined data transmitted through the RF module 23. The total 
size N of combined data of one frame to be transmitted can be 
decided, if necessary, and the total size N can be set within the 
range of approximately 200-1500 bytes. The length of a 
packet to be transmitted must be constant in every packet. 
Referring to the packet format, a TCP/IP header of 44 bytes 
and a sequence number S of 7bits can be contained within the 
packet. The sequence number Sindicates a sequence of gen 
erated packets. The sequence number may have one of a value 
0 to a value 127. Initially, a packet corresponding to the value 
0 is inserted. A 1-bit A/V value subsequent to the sequence 
number S indicates whether the first data of a corresponding 
packet is audio or JPEG image data. 

In the case of the JPEG image data, the length of one frame 
is set within the range of 5-10Kbytes. In accordance with the 
embodiment of the present invention, the image data length of 
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one frame is longer than that of packet data to be transmitted 
through the RF module 23. Thus, the JPEG image data of one 
frame must be transmitted through a plurality of packets. The 
first packet of the JPEG image data contains P and L values of 
the image header. The P value indicates a pattern signal used 
for discriminating audio data and JPEG image data in a 
receiver receiving packet data. The L value indicates the total 
length of a JPEG frame. The L value is used for reading JPEG 
image data corresponding to the L value after the receiver 
detects JPEG image data through the pattern signal. When the 
received and buffered data corresponds to the L value while 
the receiver consecutively receives and buffers data, the 
received JPEG image data is applied to the image codec 80so 
that it can be decoded and reproduced. The remaining packet 
can be filled with JPEG image data without an image header 
after the first packet of JPEG image data of one frame is 
transmitted. 

It is assumed that the audio codec 85 is an 8Kbps speech 
codec. Where the audio codec 85 is the 8Kbps speech codec, 
coded audio data of one frame (20 bytes) is generated every 
20 msec. At this time, until N-45 bytes corresponding to the 
maximum size of data areassembled in one packet, a plurality 
of coded audio frame data units are consecutively coupled to 
one another so that an audio packet can be generated. For 
example, where N is 200, a plurality of audio data units 
corresponding to 17 frames and a 3/4 frame (15 bytes) are 
assembled, such that one packet can be generated. Since the 
text signal is typically arranged at the head of the combined 
data and the JPEG image data is typically inserted between 
the audio frames, a formatin which a set of the text signal and 
JPEG image data and a set of audio data and JPEG image data 
are mixed is generated as shown in FIG. 31B. 
The data processor 20 carries out a channel coding and 

modulation operation for packet data units shown in FIG.31B 
generated by the packet generator 245 and a result of the 
channel coding and modulation operation is transmitted 
through the RF module 23. 

FIG.32 is a flow chart illustrating a procedure for receiving 
a combined signal from a base station, storing the received 
combined signal in the memory 30, and reproducing the 
stored combined signal. FIG.33 is a block diagram illustrat 
ing components for receiving, storing and reproducing a com 
bined signal in the mobile phone. As the components shown 
in FIG.33, a packet disassembler 255, a packet analyzer 250, 
switches 261, 263 and 265 and a buffer unit 270 can be 
constituted in the controller 10. FIGS. 34A to 34C are views 
explaining a procedure for disassembling packet data and 
generating a combined signal. 
When data is received from the base station as shown in 

FIG. 32, the controller 10 detects the received data at step 611 
and determines whether the received data is a combined sig 
nal at step 613. If the input instructions are not detected, other 
corresponding functions are performed at Step 612. If the 
received data is a combined signal as a result of the determi 
nation at the above step 613, the controller 10 drives the image 
codec 80 and the audio codec 85. Then, the controller 10 
disassembles packet data and enables the memory 30 to store 
the disassembled packet data. Then, the controller 10 ana 
lyzes a pattern of the combined signal and reproduces the 
combined signal. 

Since the received combined signal is received in a packet 
format, the controller 10 disassembles a packet at step 617. 
After the packets are disassembled at the above step 617, the 
disassembled packets are stored in the memory 30 at step 619. 

Then, the controller 10 analyzes headers of the combined 
signal stored in the memory 30 and separates JPEG image 
data and audio data and/or text data at step 621. Upon detect 
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ing the JPEG image data, the controller 10 transmits the 
detected JPEG image data to the image codec 80. Upon 
detecting the audio data, the controller 10 transmits the 
detected audio data to the audio codec 85. Upon detecting the 
text data, the controller 10 transmits the detected text data to 
the display unit 60. The JPEG image data is processed 
through the display screen generator of the image processor 
50 and is displayed on the display unit 60. Further, the audio 
processor 25 reproduces the audio data and a speaker outputs 
the reproduced audio data. Furthermore, the text data is dis 
played on the display unit 60. While the above steps 617 to 
627 are repeated, the controller 10 disassembles subsequently 
received packet data and reproduces a combined signal stored 
in units of frames by the memory 30. When the combined 
signal is completely received, the controller 10 detects the 
completely received combined signals at the above step 627. 
The controller 10 enables the display unit 60 to display a 
moving picture menu necessary for inputting names of the 
received moving picture signal at step 629. A moving picture 
menu is registered according to input moving picture infor 
mation and then a moving picture reception mode is termi 
nated. 

FIG. 33 is a block diagram illustrating components for 
receiving, storing and reproducing a combined signal in 
which moving picture and audio signals are combined in the 
mobile phone. As the components shown in FIG.33, a packet 
disassembler 255, a header analyzer 250, switches 261,263 
and 265 and a buffer unit 270 can be constituted in the con 
troller 10. 
The components shown in FIG. 33 will be described. 

Packet data is processed through the RF module 23 and the 
data processor 20. The packet disassembler 255 receives the 
processed packet data. At this time, received packets have 
formats shown in FIGS. 27A to 27E. The packet disassembler 
255 removes a TCP/IP header from a received packet. The 
packet disassembler 255 can sequentially process the packets 
according to sequence numbers of the received packets. An 
audio packet or a JPEG image packet can be discriminated by 
an A/V bit. Thus, the packet disassembler 255 can disas 
semble the received packets according to a format shown in 
FIG. 10B. The received data is stored in the memory 30. A 
result of the above-described operation is shown in FIGS. 
34A to 34C. 
The memory 30 stores a combined signal shown in FIG. 

10B that is output from the packet disassembler 255. The 
header analyzer 250 analyzes the combined signal stored in 
the memory 30. The header analyzer 250 analyzes headers of 
a combined signal accessed in the memory 30 and generates 
a Switch control signal for separating the combined signal 
into JPEG image and audio signals. A common terminal is 
connected between the switch 261 and the memory 30. The 
first output terminal of the switch 261 is connected to a 
common terminal for the switch 263 Switching the audio 
signals, and the second output terminal of the Switch 261 is 
connected to an image buffer 272. The image buffer (Img 
Buf) 272 provided in the buffer unit 270 buffers JPEG image 
data output from the switch 261. The first and second audio 
buffers (Aud Buf) 274 and 276 buffer coded audio data. The 
common terminal for the Switch 263 is connected to the first 
output terminal of the switch 261. The first output terminal of 
the switch 263 is connected to an input terminal of the first 
audio buffer 274, and the second output terminal of the switch 
263 is connected to an input terminal of the second audio 
buffer 276. Furthermore, the first input terminal of the switch 
or speech output switch 265 is connected to an output termi 
nal of the first audio buffer 274 and the second input terminal 
of the switch 265 is connected to an output terminal of the 
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second audio buffer 276. A common terminal is connected 
between the switch 265 and the audio codec or speech 
decoder 85. The switches 263 and 265 are controlled by an 
output of the image buffer 272. Thus, the buffer unit 270 
performs a splitter function for splitting an audio signal and a 
JPEG image signal from the combined signal. The audio 
codec or speech decoder 85 decodes coded audio signals 
output from the switch 265 and outputs the decoded audio 
signals. The image codec (or JPEG decoder) 80 decodes 
JPEG image data output from the image buffer 272 and out 
puts the decoded image data. 

Referring to FIG.33, the packet disassembler 255 removes 
TCP/IP headers from the received packets. Audio data and 
image data are split in FIG.33, and are decoded by the audio 
codec 85 and the image codec 80 shown in FIG. 33. The 
packet disassembler 255 disassembles the received packets 
and the disassembled packets are stored in the memory 30. 
Then, the header analyzer 250 analyzes the disassembled 
packets. The operations of other components shown in FIG. 
33 are the same as those of other components shown in FIG. 
20. 

In an embodiment of the present invention, a combined 
signal can be generated after audio data and consecutive 
image data are combined. The generated combined signal is 
separated into the image data and the audio data so that the 
image and audio data can be simultaneously reproduced. The 
generated combined signal can be transmitted to another ter 
minal or server through a base station in the form of trans 
mission packets. The packets based upon the combined signal 
are received from another terminal or server and the received 
packets can be disassembled and reproduced. 

FIG. 35 is a block diagram illustrating components for 
receiving, storing and reproducing a combined signal in 
which moving picture and text signals are combined, in the 
mobile phone. As the components shown in FIG.35, a packet 
disassembler 255, a header analyzer 250, switches 261,263 
and 265 and a buffer unit 270 can be constituted in the con 
troller 10. 

The components shown in FIG. 33 will be described. 
Packet data is processed through the RF module 23 and the 
data processor 20. The packet disassembler 255 receives the 
processed packet data. At this time, received packets have 
formats shown in FIG. 29B. The packet disassembler 255 
removes a TCP/IP header from a received packet. The packet 
disassembler 255 can sequentially process the packets 
according to sequence numbers of the received packets. A text 
packet or a JPEG image packet can be discriminated by a V/T 
bit. Thus, the packet disassembler 255 can disassemble the 
received packets and the received data is stored in the memory 
30. The disassembled packets are stored in the memory 30 in 
a format shown in FIG. 29A. 
The header analyzer 250 analyzes the combined signals 

stored in the memory 30. The header analyzer 250 analyzes 
headers of a combined signal accessed in the memory 30 and 
generates a Switch control signal for separating the combined 
signal into JPEG image and text signals. A common terminal 
is connected between the switch 261 and the memory 30. The 
first output terminal of the switch 261 is connected to an 
image buffer 272 and the second output terminal of the switch 
261 is connected to a text buffer 278. The text buffer 278 
provided in the buffer unit 270 buffers a text signal output 
from the switch 261. The image buffer (Img Buf) 272 pro 
vided in the buffer unit 270 decodes JPEG image data output 
from the image buffer 272 and outputs the decoded JPEG 
image data. 

The packet disassembler 255 shown in FIG. 35 removes 
TCP/IP headers from the received packets. Audio data and 
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image data are split in FIG. 36, and are decoded by the audio 
codec 85 and the image codec 80 shown in FIG. 36. The 
packet disassembler 255 disassembles the received packets 
and the disassembled packets are stored in the memory 30. 
Then, the header analyzer 250 analyzes the disassembled 
packets. The operations of other components shown in FIG. 
36 are the same as those of other components shown in FIG. 
22. 

FIG. 36 is a block diagram illustrating components for 
receiving, storing and reproducing a combined signal in 
which moving picture, audio and text signals are combined, in 
the mobile phone. As the components shown in FIG. 36, a 
packet disassembler 255, a header analyzer 250, switches 
261,263 and 265 and a buffer unit 270 can be constituted in 
the controller 10. It is assumed that the combined signal 
shown in FIG. 36 is a signal in which text, JPEG image and 
audio signals are combined. 
The components shown in FIG. 36 will be described. 

Packet data is processed through the RF module 23 and the 
data processor 20. The packet disassembler 255 receives the 
processed packet data. At this time, received packets are 
based upon a format shown in FIG. 31B. The packet disas 
sembler 255 removes a TCP/IP header from a received 
packet. The packet disassembler 255 can sequentially process 
the packets according to sequence numbers of the received 
packets. A text packet, an audio packet or a JPEG image 
packet can be discriminated by A/V/T bits. Thus, the packet 
disassembler 255 can disassemble the received packets and 
the received data is stored in the memory 30. The disas 
sembled packets are stored in the memory 30 in a format 
shown in FIG. 31A. 
The header analyzer 250 analyzes the combined signals 

stored in the memory 30. The header analyzer 250 analyzes 
headers of a combined signal accessed in the memory 30 and 
generates a Switch control signal for separating the combined 
signal into a text signal, JPEG image signals and audio sig 
nals. A common terminal is connected between the Switch 
261 and the memory 30. The first output terminal of the 
switch 261 is connected to a common terminal for the switch 
263 Switching the audio signal, the second output terminal of 
the switch 261 is connected to an image buffer 272, and the 
third output terminal of the switch 261 is connected to a text 
buffer 278. The textbuffer 278 provided in the buffer unit 270 
buffers a text signal output from the switch 261. The image 
buffer (Img Buf) 272 provided in the buffer unit 270 buffers 
JPEG image data output from the switch 261. The first and 
second audio buffers (Aud Buf) 274 and 276 buffer coded 
audio data. The common terminal for the switch 263 is con 
nected to the first output terminal of the switch 261. The first 
output terminal of the switch 263 is connected to an input 
terminal of the first audio buffer 274, and the second output 
terminal of the switch 263 is connected to an input terminal of 
the second audio buffer 276. Furthermore, the first input 
terminal of the switch 265 is connected to an output terminal 
of the first audio buffer 274 and the second input terminal of 
the switch 265 is connected to an output terminal of the 
second audio buffer 276. A common terminal is connected 
between the switch 265 and the audio codec 85. The switches 
263 and 265 are controlled by an output of the image buffer 
272. The audio codec 85 decodes a coded audio signal output 
from the switch 265 and outputs the decoded audio signal. 
The image codes 80 decodes JPEG image data output from 
the image buffer 272 and outputs the decoded image data. 

Referring to FIG. 36, the packet disassembler 255 removes 
TCP/IP headers from the received packets. Audio data and 
image data split by a splitter shown in FIG. 36 are decoded by 
the audio codec 85 and the image codec 80 shown in FIG. 36. 
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The packet disassembler 255 disassembles the received pack 
ets and the disassembled packets are stored in the memory 30. 
Then, the header analyzer 250 analyzes the disassembled 
packets. The operations of other components shown in FIG. 
36 are the same as those of other components shown in FIG. 
24. 

FIG. 37 is a flow chart illustrating another procedure for 
performing the above-described operation in the mobile 
phone equipped with a camera and an image codec for coding 
still pictures. 

Referring to FIG.37, the user generates key data for driving 
the camera module 40 through the key input unit 27 when the 
camera module 40 picks up images and the display unit 60 
displays the captured images. At this time, a key for driving 
the capture mode is positioned on a navigation key of the key 
input unit 27 or can be displayed in the form of a menu. When 
the capture mode is selected, the controller 10 detects the 
selected capture mode at Step 711, and controls the camera 
module 40 and the image processor 50 to activate a path 
capable of receiving captured image signals at step 713. In the 
capture mode, the camera module 46 generates the captured 
image signals and synchronous signals HREF and VREF. The 
synchronous signal HREF can be a horizontal synchronous 
signal and the synchronous signal VREF can be a vertical 
synchronous signal, that is, a frame synchronous signal. 
The vertical synchronous signal VREF indicates a frame 

start time point. When the vertical synchronous signal VREF 
is generated, the selector 319 selects an output of the LCD 
interface 317. The screen display generator of the image 
processor 50 processes image data output from the camera 
module 40 in units of lines (or frames) and the processed 
image data is sent to the display unit 60. The scaler 315 scales 
data of a CIF image size output from the camera module 40 on 
the basis of a screen size of the display unit 60. The converter 
315 converts image signals based upon the YUV format into 
the RGB format, and outputs the image signals based upon 
the RGB format. While the LCD interface 317 buffers the 
image signals received in the units of lines, the image signals 
are output to the display unit 60 on the basis of a display 
timing of the display unit 60. An operation for displaying the 
image signals from the camera module 40 is repeated in the 
units of lines until the image signals of one frame are com 
pletely transmitted. 

While a preview screen is displayed at step 715, the image 
signals captured by the camera module 40 are displayed in the 
form of moving pictures and user data output from the con 
troller 10 is displayed. In a state where the preview screen is 
displayed on the display unit 60, the user confirms the dis 
played moving pictures and can input a photo capture com 
mand for acquiring a still picture at a specific time. The photo 
capture command can be implemented using a specific func 
tion key arranged on the key input unit 27 or can be selected 
using a menu key displayed on the display unit 60. When the 
photo capture command is generated, the controller 10 
detects the generated photo capture command at step 717. 
The controller 10 drives the image codec 80 of the image 
processor 50 so that image data of a selected frame is coded 
into JPEG image data. The JPEG coded image data is dis 
played as a still picture on the display unit 60. At step 721, the 
JPEG coded image data from the image codec 80 is stored in 
the memory 30, and a thumbnail generator generates a thumb 
nail screen from the JPEG coded image data. Then, the con 
troller 10 enables the display unit 60 to display a menu for 
guiding an input of photo information. When the photo infor 
mation is input, the controller 10 detects the input photo 
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information at step 723 and stores and registers the JPEG 
image data along with the thumbnail screen and a photo name 
at step 725. 
When the photo capture mode is terminated or a request of 

the capture mode termination is generated in a preview screen 
display state, the controller 10 detects the request and termi 
nates the capture mode at step 727. 

In the capture mode, a preview screen is displayed or a still 
picture is captured and stored. 
When the user requests that a combined-signal storing 

mode be carried out, the controller 10 detects the request and 
performs the combined-signal storing mode at step 731. 
When the combined-signal storing mode is selected, the con 
troller 10 can guide an operating mode for combining moving 
picture signals with audio signals, an operating mode for 
combining moving picture signals with a text signal and an 
operating mode for combining moving picture signals with 
audio and text signals. When the user selects a corresponding 
combined-signal storing mode, the controller 10 enables a 
JPEG coding operation for image data captured by the camera 
module 40 to be carried out in units of frames while the 
processes shown in FIG. 7 or 8, FIG. 11 or 12 and FIG. 15 or 
16 are performed at step 733. The JPEG frame image is a still 
picture. However, the image codec 80 consecutively gener 
ates JPEG image frames in the form of moving pictures. A 
combined signal in which the JPEG image data generated in 
the form of moving pictures is combined with audio data 
and/or text data relating to the image data is generated and the 
generated combined signal is stored in the memory 30. 

Furthermore, when the user selects a combined signal 
stored in the memory 30 and requests that the selected com 
bined signal be reproduced, the controller 10 detects the 
request at step 741 and enables the selected combined signal 
to be reproduced at step 743. At this time, if the combined 
signal is a signal in which moving picture signals are com 
bined with audio signals, the controller 10 enables the com 
bined signal to be reproduced while the procedure shown in 
FIG. 19 is performed at the above step 743. On the other hand, 
if the combined signal is a signal in which moving picture 
signals are combined with a text signal, the controller 10 
enables the combined signal to be reproduced while the pro 
cedure shown in FIG. 21 is performed at the above step 743. 
On the other hand, if the combined signal is a signal in which 
moving picture signals are combined with audio and text 
signals, the controller 10 enables the combined signal to be 
reproduced while the procedure shown in FIG. 23 is per 
formed at the above step 743. When the combined signal is 
reproduced, JPEG image, audio and text signals are separated 
from the combined signal and are reproduced through corre 
sponding decoders. 
The combined signals stored in the memory 30 can be 

transmitted to another terminal or server. In a transmission 
method, the combined signals can be transmitted immedi 
ately after the combined signals are generated. Alternatively, 
the combined signals are stored and can be selectively trans 
mitted if necessary. When the user requests that moving pic 
ture signals be transmitted, the controller 10 detects the 
request at steps 751 and 753. The moving picture signals are 
transmitted while the procedure shown in FIG. 25 is per 
formed at step 755. 

Furthermore, where the mobile phone equipped with the 
image codec and the audio codec is used, it can receive and 
reproduce the combined signal from another terminal or 
server. Thus, when the combined signal is received, the con 
troller 10 detects the received combined signal at steps 761 
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and 763. The combined signal is received and reproduced 
while the procedure shown in FIG. 32 is performed at step 
765. 
As apparent from an above description, the present inven 

tion enables a mobile terminal to consecutively code image 
signals captured by a camera and generate moving picture 
signals. Furthermore, the mobile terminal can combine the 
moving picture signals with audio signals and/or a text signal 
and generate at least one combined signal. The combined 
signal is reproduced or transmitted to another terminal or 
server. A received combined signal can be stored and repro 
duced. Thus, the mobile terminal allows the user to generate 
and edit moving picture mail. The generated moving picture 
mail is transmitted or received moving picture mail can be 
reproduced. 

Although the embodiments of the present invention have 
been disclosed for illustrative purposes, those skilled in the art 
will appreciate that various modifications, additions and Sub 
stitutions are possible, without departing from the scope of 
the invention. 

What is claimed is: 
1. A method for generating a combined signal in a mobile 

terminal equipped with a camera and an image codec, com 
prising the steps of: 

(a) coding each of one or more image signals captured by 
the camera into still pictures based upon a frame size via 
the image codec, inserting an image header containing 
image pattern information and frame size information 
into each of the coded image signals, and generating 
moving picture signals based on the coded image sig 
nals; 

(b) after generating the moving picture signals, generating 
at least one text signal; 

(c) combining the moving picture signals with a text signal; 
and 

(d) storing a combined signal representative of a result of 
the combining in a memory, wherein the step (b) com 
prises the steps of 

(b-1) deciding maximum length of displayable text accord 
ing to a playback time required for reproducing the 
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obtained moving picture signals and displaying the 
reproduced moving picture signals; 

(b-2) generating a text header containing information indi 
cating a size of the received text signal and a text pattern 
signal; and 

(b-3) inserting the text header into the text signal and 
generating the text signal having the inserted text header. 

2. The method as set forth in claim 1, wherein the step (b-1) 
comprises the steps of 

allowing a text signal generator to determine the playback 
time required for reproducing the obtained moving pic 
ture signals; and 

deciding the maximum length of displayable text accord 
ing to the playback time and a display type designated by 
a user, and 

wherein the step (b-2) comprises the step of: 
generating the text header containing the information indi 

cating the size of the received text signal and informa 
tion of the display type. 

3. The method as set forth in claim 1, wherein the step (a) 
comprises the steps of 

(a-1) compressing and coding the image signals based 
upon the frame size; 

(a-2) generating the image header containing information 
indicating a size of each compressed and coded image 
signal and an image pattern signal; 

(a-3) inserting the image header into each compressed and 
coded image signal and generating a still picture signal 
based upon the frame size; and 

(a-4) repeating an operation for generating the still picture 
signal and generating the moving picture signals. 

4. The method as set forth in claim 3, wherein the com 
pressed and coded image signals are Joint Photographic 
Expert Group (JPEG) coded image signals. 

5. The method as set forth in claim 1, wherein the step (d) 
comprises the step of: 

setting a combined signal menu to register a name of the 
combined signal and a place and time of image capture 
associated with the combined signal. 
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